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HIGH -THE NEW SONY TA-88 


A stylish and compact regrouping of essential 
controls make the latest integrated stereo 
amplifier from Sony particularly convenient for 
bookshelf installation where space is a factor. 
Sufficient power (11 W RMS per channel) for most 
loudspeaker systems combines with low 
distortion. Low noise preamplifier. Slide type 
volume, bass and treble controls. 










WIDE -THE SLEEK SONYTA-1055 

Sony's handsome low wide TA-1055 (27 W RMS per channel) features direct 
coupled differential amplifier circuit, wider power bandwidth, low distortion, 
high stabil ity and excellent transient response. With i nput and output 
facilities for two tape recorders. Makes inter-recorder dubbing possible. 
Beautiful satin finished fascia includes complete range of slide tone and 
volume controls and push button functions in one of the most 
practical layouts available. 





JkWCCBY 

KEMPTHCmNE 

SERVICES 


SYDNEY; 26 2651, MELBOURNE: 329 6866, 
ADELAIDE: 93 2338/9, BRISBANE: 44 4488, 
PERTH: 81 3422, LAUNCESTON: 2 5322. 

Agents: CANBERRA: 47 9010, NEWCASTLE: 
61 4991, FAIRY MEADOW: 84 8022. 





A big name in hi-fi components and stereo systems, too. 


For further information piease fili in the Reader Information Senrice coupon in this issue. 
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A shw-scan TV picture received by VK2KI 
from VK8KK in Darwin. Australian amateurs 
are quite active in the SSTV sphere as our 
article on page 22 explains. 
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Application books on 
Photomultiplier Tubes and 
Tubes for R.F. Heating 
are available from 
ELCOMA, P.O. Box 50, 
Lane Cove. N.S.W. 2066 


For lull information, specilicationa, etc., contact: 

ELCOMA 

ELECTRONIC COMPONENTS AND MATERIALS 
Sydney, Melbourne, Brisbane, Adelaide, Perth 


15311 


PHILIPS 


Talking Ikbes? 
Say Hiilii^ 

1 Camera Tubes. Over 80% of the TV cameras in the 
tworld use the Philips Plumbicon* camera tubes. 

These tubes are renowned for reliability and picture 
quality and were developed to meet the most stringent 
requirements imposed by designers of high quality 
television broadcasting cameras. 

2 Photomultiplier tubes for Spectrophotometry and 
Scintillation counting. 

3 R.F. Power Triodes for industrial heating (390W- 
480KW) and for communications (390W-360KW). 

4 R.F. Power Tetrodes for communications (10W- 
17.6KW). 

5 Special quality tubes designed for applications where 
reliability during life is of prime importance. 

6 Microwave tubes for communications, radar and R.F. 
Heating. 

7 Cathode Ray tubes for Oscilloscopes, Measuring 
instruments and Video display terminals. 

* Registered Trade Mark for television camera tubes. 
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First it was the idea of a ‘‘wired city*’, then the “wired nation” *— now it is the 
“era of total communications”. Pick up a recent issue of an electronics or scientific 
publication, and you’re likely to find one or more articles on cable TV, domestic high¬ 
speed facsimile, videophones, home computers and terminals, or video replay 
systems. From the barrage of articles on the subject, it seems clear that com¬ 
munications technology is on the verge of an almost explosive expansion, the force of 
which is likely to reverberate right through our society. 

Our correspondent Gene Gregory’s report on the communications revolution in 
Japan is therefore very timely. When it arrived I read it with great interest, and found 
it to give a very good insight into the emerging situation. The first part of the report 
starts in this issue, and I think you’ll find it worthwhile reading. 

Since having read the report, however, I must confess to a certain feeling of 
apprehension concerning the way in which the “era of total communications” seems 
to be developing. 

It is all too easy for technical people like ourselves to become so fascinated by the 
technical challenge of doing something that we never quite get around to the stage of 
considering whether that thing is worth doing. And in reading about many of these 
developments in modern communications technology, it is difficult not to be im¬ 
pressed by the sheer technical expertise involved. But is the technology necessarily 
heading in the right direction? 

I am not necessarily suggesting that we should have rigid planning and tight 
control of the new communications technologies by Government. This can stifle the 
energy and enterprise which tends to be generated by private industry. Probably the 
best situation would be one in which the industry would co-operate with Government 
in a voluntary way. 

Fundamentally I believe that communications technology is far too important, in 
its implications for society, to be left to develop purely as a result of unco-ordinated 
private enterprise. 

But don’t just take my word for it. Read Gene Gregory’s excellent report, and 
then make up your own mind. 

— Jamieson Rowe 
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ELECTRONICS ARE GOING PUCES 


A radio-equipped turtle is tracked by orbiting satellites to check 
its migratory voyages in the Atlantic Ocean. One of the million 
incredible uses of electronics for commerce and industry. 


STUDY AT HOME IN YOUR SPARE TIME 


You know as well as we do that electronics is the big 
new field that’s here to stay. Industry is using electronics 
in fields many people hadn’t dreamed of a few years ago. 

TRAINED MEN ARE NEEDED. Australia’s industries 
need, and must have, Electronics Engineers urgently. 
Salary scales are rising fast and electronic engineering 
specialists are making big money. Trained Australian 
Electronics Engineers can choose jobs anywhere in the 
world—^the lack of these trained mfen is world-wide. 
Training is the key—qualifications are what matter. 

Select the career that suits you best 


Basic Electronics 

A short course ideal for 
those wishing to obtain a 
sound knowledge of radio 
theoiy and the industrial 
applications of electronics. 

TV Service Technician 

Start a busy and profitable 
career. In this course you 
will learn how to install, 
calibrate and repair modern 
radio and TV cells. An ideal 
course for beginners. 

Electronic Engineers 

Designed to give a thorough 
knowledge of Electronic 
Engineering in both theory 
and practice. Instruction in 
radio theory is also included. 
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BE HIGHLY PAID IN THE WORK YOU LIKE MOST. 

You already have the interest you need to be successful 
in electronics—^you can get the training you need through 
International Correspondence Schools. You can train for 
your career in electronics at night, in your own time, 
with the help of a School of Kectronics as close as your 
mail box. 

ACT NOW! Fill in the coupon below and send it to 
I.C.S.—^we will send you by return mail our Free Book 
“Your Career in Electronics.” 


Colour TV 

Colour TV is on the way and 
this course has been 
designed to give the trained 
technician a good know¬ 
ledge of the principles. The 
NTSC and PAL systems are 
studied in detail. 

Computer Technician 

This course includes 
programming as well as 
instruction on the technical 
aspects of computers. Ideal 
for technical personnel 
concerned with installation 
and maintenance of digital 
computers. 


TV Radio Eloctronica 

Electronic Instrumentation and 
Control 

Electronic Technology 
Fundamentals of Electronic 
Computers 
Industrial Electronics 
Electronics Maintenance 
Radio-Television Engineering 
Radio Electronic Telemetry 
Radio Technology 
Television Engineering 


Electronic Drafting 
Solid State Electronics Technology 
Radio, Hi-Fi, Stereo and Sound 
Systems Servicing 
Computer Programming 
Business Data Processing 
Cobol Programming 
Computer Systems Analysis 
Fortran Programming 
General Computer Programming 
IBM 360 Computer 
Systems and Procedures Analysis 


POST THIS COUPON TODAY TOi 



DEPT. 579,400 PACIFIC HIGHWAY 
CROWS NEST, N.S.W. 2065 

Please provide me with information about 
the Career on: 


Name (Mr., Mrs., Miss)- 


Address- 


I 
I 

L Occupation-■ 


-Postcode- 




















Our new 60-walt recover. 
For pec^le viritio want more 
power than a lOO-watt 

receiver. 


It isn’t hard for some high fidelity comf^es to 
turn a 40-watt receiver into a 100-watt receiver. All 
they have to do is overestimate their own power. 

Instead of testing their receivers at every audible 
frequency, for instance, they use one easy^to-reproduce 
frequency. Or they use “pejJc power” or “IHF” watts 
instead of true Rl^ watts. Or omit distortion figures. 

This is similar to confuting a golf score by 
counting only the best holes. The results look terrific 
but they don’t correspond with reality. 

You can avoid this sort of inflation by buying the 
new Harman-Kardon 630 receiver. 

The 630 produces 30/30 RMS watts at less than 
0.57o total harmonic distortion from 20Hz to 20kHz, 
both channels driven simultaneously into an 8-ohm 
noninductive load at standard line voltage. 

Which is more than many lOO-watt receivers can 
say, and thatk why they don’t. (If the power rating of a 
receiver isn’t phrased exactly this way, you owe it to 
yourself to be suspicious.) 

But the 630 not only gives you more power than 


so-called lOO-watt receivers; it makes better use of 
the power. 

The 630, like our 90-watt receiver (the 930), uses 
a unique system called “twin power. ” 

Other receivers have only one power source, 
which lets them function perfectly well with quiet 
musical passages. But when a sudden tone burst 
comes along, one channel robs the extra power it 
needs from the other channel—weakening both and 
creating distortion in the process. 

The 630 eliminates this in-fighting between 
channels by having an independent power supply for 
each. So no matter how difficult the musical passage, 
both channels can handle it flawlessly. 

Of course, all of this has a price. Fortunately, itk 
a moderate one: $398. 

For that, you can buy a receiver with more watts 
than ours. But you can’t buy one with more power. 

For more information, write to 
Jervis Australia, P.O. Box 6, Brookvale, NSW 2100 
or phone 939-2922 barman / kardon 

The Music Company 
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The best value QI.L sockets in Australia 
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CHECK THESE FEATURES! 


I.C. Sockets in all pin configura¬ 
tions; 8,10 & 12-Lead Round and 
14.16. 24. 28. 36. 40&50 
Lead Dual In-Line are available. 
Also transistor sockets, mounting 
pads and ovens. 


^ Gold plated contacts 

^ Low contact resistance 

(Typically 10 milliohms) 

^ High insulation resistance 

(Typically 10 megohms) 

Reliable contacts after numerous 
insertions 

Hs EX STOCK DELIVERY 

For full details contact: 


For further information send this coupon today. 


NAME 


I ■YP fWMURDO(AUSTRALIA)PTY.LTD. 

I ^ Head Office and factory/: 


COMPANY 



— I 
_ I 
I 

— I 

_ I 

MCMI* J 



ADDRESS 


POSTCODE 


Head Office and factory: 

17-21 Carinish Road. Clayton. Victoria. 3168. Tel. 544 3033 
N.S.W. 242 Blaxiand Road. Ryde. 2112. Tel. 807 1944 
S.A. 346-348 Carrington Street. Adelaide. 5000. Tel. 23 1535 

AGENTS QUEENSLAND: Douglas Electronics Pty. Ltd. Tel. 97 8222. 

97 8655. Walton Electronics. Tel. 38 5275. WESTERN 
AUSTRALIA: W. J. Moncrieff Pty. Ltd. Tel. 23 1194, 25 6140. 

A.C.T.: Electronic Components Pty. Ltd. Tel. 95 6811. 

TASMANIA: W. & G. Genders Pty. Ltd. Tel. 31 2511, 34 4311. 
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ALKALINE 

ENERGIZen 


To Dream the Impossible Botterys. 


Why impossible? 

Well, a battery which 
outperforms all others, with 
continuous use in high drain 
equipment; a battery to 
operate over a wide range 

085.P.199 


of temperatures; remain 
utterly sealed; deliver a more 
consistent voltage at all times; 
give low impedance and 
resultant fidelity improve¬ 
ment in sound equipment. 


Whew. But, we built it. 
'Cveready' Gold Alkaline 
Energizer. Against all odds. 

Spread the word. 

The impossible ian happen. 

batteries Products of 

'Eveready’ &‘Union Carbide’are registered Trade Marks. 
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Featuring the Broadway .201 SEAS speaker systems, the Rota amplifier (12 watts RMS per 
nigh quality Garrard Player with magnetic cartridge, base and cover, and you have 
unbeatable value at the list price of $313.00; let alone at the special Instrol price of.$229.00.^ 

□Complete Hi-Fi Catalogue. 50 <=i 

n dl'ftiu of I t full-colour hi-fi catalogue and price list containing full 

^ fttmi ^ ^ separate hi-fi components. I enclose herewith postage 

rn ‘u ' ‘Juderstand that the 50 cents will be 

refunded on my first purchase. 


NAME: 


ADDRESS: 


Postcode: 


Featuring the Rotel 310 amplifier (15 watts RMS per channel), the now famous Magnavox 8-30^ 
Speaker Systems, the Garrard SP-25 Player, base and cover, and the smooth response of the 
ADC magnetic cartridge. This Is value plus at..... $299 00 
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ThK systerffTeatures )BL Lancer 77 speakers at $299.00 ea. and a LUX 708 professional SO watt ® 
amplifier at $228.00, thus totalling $826.00, Instrol how have reduced this to $799.00 inc^ding ^ 
FREE OF CHARGE the JH belt-drive turntable, featuring the Sansui tone-arm ADC 220XE, 
kacousticaily Sprung base and hinged cover. Special System Offer. $799.00. 

SPECIAL BONUS OFFER! 

These systems will be sent FREIGHT FREE by passenger rail to any city 
or town in N.S.W., Victoria, Queensland or South Australia. 

OOUBLE WARRANTY 

Every system is not only covered by the manufacturers warranty but also 
by Instrol’s own full guarantee. 

91a YORK ST. SYDNEY 

between King Gi Merket StsJ SS 4S58 

^'^ever before'*have the omnidirectional Sonab VI speakers been availabje in a quality system 
at such an attractive price. They are backed by a 5 year warranty and come in the largest range 
of colours of any speakers in the world. The Rotel 310 amplifier, JH belt-drive turntable 
combination and AE>C magnetic cartridge complete this system. All for only ... $419.00. 
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Optical communications getting closer 



Bell Labs scientist Peter Kaiser views the effects of light transmitted through their new low 
loss fibre —the first to be fabricated from a single material. 


Two new developments in the field of 
fibre-optics seem likely to trigger renewed 
interest in the use of optical carriers for 
communications. A new single material 
optical fibre with losses as low as 5dB per 
kilometre has been announced by BeU 
Laboratories, while Coming Glass reported 
the development of a core-cladding fibre 
with a loss of only 2dB per kilometre at a 
recent meeting of the American Ceramic 
Society. The improvement represented by 
these developments is quite dramatic, as 
the best performance hitherto has been 
around 20dB losses per km. 

The new fibre developed at Bell Labs 
comprises a rod support^ in a hollow tube 
by means of a plate structure. All three 
components are made of the same low-loss 
glass material. Researchers Stewart E. 
Miller, Enrique A. Marcatili and Peter 
Kaiser found that the use of differing glass 
materials for the components caused 
mutual contamination during the drawing 
operation, and increased losses. 

Ihe researchers accordingly devised a 
way of eliminating the need for two dif¬ 
ferent glasses, without sacrificing the light 
carrying efficiency. In the final desim the 
unclad solid inner rod is supported In the 
centre of the outside tube by a thin diagonal 
plate, as may be seen in the photograph. 
The structure is preserved as the assembly 
is heated and drawn down to the diameter of 
a human hair. 

The Coming Glass fibre was developed by 
a research team headed by senior 
ceramicist Peter C. Schultz. Both the core 
and cladding of the conventional-construc¬ 
tion fibre are made from high-silica glass, 
with the core glass considerably higher in 
refractive index. The experimental fibre 
used for testing was 1.2km long, and the 
light used was in the infra-red region with a 
wavelength of 1.05 micrometres. 


The potential capacity of optical fibres as 
waveguides for communications systems is 
very high. By modulating the optical 



carrier with many subcarriers in the 
megahertz-gigahertz region, many 
thousands of telephone conversations could 
be transmitted along a single fibre. 


Bell Labs have also announced a second 
development which brings optical com¬ 
munications closer to reality. For optical 



At left is a close-up of Bed Labs" new fibre, 
before being drawn down to less than a 
hair's diameter. Above is the new laser chip, 
with a grain of salt for comparison. 


communications systems to be really 
practical, a reliable and long-lived laser is 
needed — to provide an efficient and 
economical source of light. 

A new semiconductor laser developed at 
Bell Labs has been operating continuously 
for more than three months, and from 
batteries, showing that the required light 
source can now produced. 

TTie new laser is a semiconductor chip the 
size of a pinhead, and operates at room 
temperatures. Modulation capability is in 
the region of 6 megabits per second. 

Some idea of the potential capacity of 
optical communications using fibreoptics 
can be gained by Bell Labs* claim that a 
cable of about 100 of their new low-loss light 
fibres measures less than Icm in diameter 
— less than a lead pencil. Vet it would have 
the capacity of carrying 400,000 telephone 
calls! 

If optical fibre communications are to be 
used in a similar fashion to wire cable 
systems, repeater amplifiers will be 
needed. Bell Labs has also just completed 
development of such a device, with a 
bandwidth of 6.3 megabits / sec. 
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Star Consortium to make ESRO satellite 


CCTV to monitor 
Brisbane traffic 

Jacoby, Mitchell Ltd have recently been 
awarded two contracts for closed circuit 
television for traffic control purposes in 
Brisbane. The first, for use by the Depart¬ 
ment of Main Roads, will survey the traffic 
flow on the new south-eastern freeway. 
Four Grundig cameras FA42S, in weather¬ 
proof housings with zoom lens and pan and 
tilt heads, will be used initially. The 
cameras will be remotely controlled by a 
voice frequency signalling system, which 
will be provided by the Main ^ads Depart¬ 
ment, in conjunction with their other VF 
equipment used for traffic analysis. 

The cameras will be located on the 
Executive Building, the Treasury Building 
and the Ansett Building, comer of Ann 
Street and Riverside Drive. The fourth 
camera will be located on a suitable tower 
located adjacent to the Hawthorne Street 
(Woolloongabba) Traffic Control Centre, to 
which location all the cameras will transmit 
their pictures over co-axial cables supplied 
and installed by the Main Roads Depart¬ 
ment. The equipment should arrive in 
Australia approximately mid July. 

The second order received was from the 
Brisbane City Council, and consists of four 
cameras of the same type as supplied to the 
Department of Main Roads. The system will 
be remotely controlled from a temjwrary 
control room located in the lAC Building. A 
control rack and console has been designed 
by Jacoby Mitchell and for purposes of 
standardisation, the voice frequency 
control will be similar to that used by the 
Main Roads Department. 

An interesting feature of this installation 
is that the video from the four remote 
cameras will be transmitted to the Control 
Centre via twisted pair telephone lines, by 
means of special amplifiers which have 
been developed by Grundig Electronic AG, 
Furth, Bayern, West Germany. Grundig 
have been represented in Australia for their 
closed circuit television by Jacoby Mitchell 
for many years. 


British Aircraft Corporation Electronic 
and Space Systems has announced that on 
behalf of the Star Consortium of European 
Electronics and Aerospace Companies, it 
has been awarded an£U million contract by 
the European Space Research Organisation 
for the development and manufacture of 
Europe’s first Geostationary Scientific 
Satellite — GEOS. 

The three year development program will 
involve 15 companies in 10 European 
countries. BAC as prime contractor is the 
co-ordinating design authority responsible 
for overall satellite system design and all 
aspects of the development program The 
Star Consortium team for GEOS has a 
unique combination of electronic and 
engineering skills derived from experience 
of'30 satellite projects including successful 
geostationary satellites. 

GEOS will carry a payload of 9 scientific 
experiments, 3 of which are integrated to 
form one unit, into geostationary orbit 


Motorola's MOS director 
visits Australia 

The standard logic line of the future will 
be C-MOS, says Mr Jack Haenichen, 
director of Motorola’s MOS operations in 
the US, who visited Sydney a few weeks ago. 
Mr Haenichen firmly believes C-MOS will 
replace 'TTL logic in most applications. 

He said his company was building a 
300,000 sq ft factory in Texas which will be 
devoted to fabrication of C-MOS and of P- 
channel and N-channel MOS chips. Device 
assembly will be done in other plants 
throughout the world, including one now 
under construction in Malaysia. 

Mr Haenichen also sees a strong future 
for N-channel devices, on which Motorola is 
currently spending considerable R & D 
effort. Production of P-channel ICs would 


where from various positions in the 
magnetosphere the experiments will 
measure electric and magnetic fields and 
also particle densities and distributions. In 
addition the experimental data from GEOS 
will be correlated with ground based 
measurements. 

As the first scientific geostationary satel¬ 
lite to be undertaken by European industry, 
GEOS presents a number of technical chal¬ 
lenges. These include deployment of 8 
booms in orbit, ranging in length from 1.5 
metres to 20 metres, to isolate sensors from 
the satellite body; measurement by the 
experiments of much lower field intensities 
than on previous satellites, which imposes 
stringent limitations on the interference 
generated on board the satellite; and severe 
limitations on contamination from the 
apogee motor and burnt hydrazine, due to 
the sensitivity of the experiment sensors. 

A European apogee motor will be 
specially developed for this program, 
jointly by SNIVA Viscosa of Italy and SEP 
of France. 


hit a peak about 1975, he said, and by 1977 
would be overtaken by both C-MOS and N- 
channel MOS. 

“N-channel devices will be the work¬ 
horses of the future,” he said. “They are 
nearly twice as fast as P-channel. We now 
have N-channel metal RAMs with a 50ns 
access time. Actually, in production testing 
they average more like 30ns.” 

Mr Haenichen, who started as a semi¬ 
conductor design engineer at Motorola 14 
years ago, visited Australia as part of a tour 
of the company’s Pacific region operations. 
He predicted that Motorola will soon 
overtake RCA, the originators of C-MOS, as 
the major supplier of the devices. Motorola 
is currently the second largest producer. 

He sees the future of ICs as almost 
unlimited, with such devices as a RAM with 
16k memory and an electronically alterable 
ROM presently on the drawing boards at 
Motorola. 


Minicomputer-on-a-board breaks the “kilobuck" barrier 


Computer Automation Inc of 
California has just released this new 
version of their 16-bit Naked Mini 
computer. Using LSI integrated circuits, 
it is built on a single printed board 
measuring only 381 x 429 x 28mm, in¬ 
cluding 4k of core memory. Price of the 
basic machine is only $990 in 200-up 
quantities. 

The 162*instruction repertoire of the 
Naked Mini / LSI includes hardware 
multiply and divide and direct memory 
access. The core memory can be ex¬ 
panded to 8k on the board, or to 256k if 
required. 

Suggested applications include smart 
data and communications terminals, 
continuous inventory control at fast food 
outlets and similar point-of-sale applica¬ 
tions, building security systems, and 
teaching machines. 

Computer Automation Inc is 
represented in Australia by DC In¬ 
dustries Ltd, who can supply full details. 
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ef?fO AMPiinfK 


BAt. Afacf 


Australian Hi-Fi 
said “it is a de¬ 
light to report on 
the Rotel 210 which impressed us 
no end for quality and perform¬ 
ance. It is stylish, well-con¬ 
structed and performs more than 
adequately”. 

The 210 is a solid state 20 tran¬ 
sistor, 30 watt pre-main amplifier 
with tape recorder output. 8 watts 


RMS channel at 8 
ohms. Harmonic 
distortion less 
than 0.5% at rated output. As 
"Australian Hi-Fi” said, “Rotel 210 
gives an effortless clean sound”. 
If you want to hear performance 
regardless of figures, hear the 
best value for money amplifier 
ever to hit the Australian market 
—Rotel 210! 


Available from: 


M & Q Hoskins Pty. Ltd., 37 Castle St., Biakehurst 2221 


Telephone: 541 

Q'LD Stereo Supplies, 95 Turbot St., Brisbane 4000 
Telephone: 21 3623 
8,A. Challenge Hi>Fi Stereo, 6 Gays Arcade, Adelaide 5000 
Telephone: 232203 

TAS Audio Services, 72 Wilson St, Bumie 7320 
Telephone: 31 2300 

yiC Encel Electronics Pty. Ltd., 431 Bridge Rd., Richmond 3121 
Telephone: 42 3762 

Albert TV & Hi-Fi, 282 Hay St, Perth 6000 
Telephone: 215004 

Sole Australian distributors: I 


INTERDYN 


INTERNATIONAL DYNAMICS (AGENCIES) PTY. LTD., 
P.O. BOX 205. CHELTENHAM, VIC. 3192 


SMALL PRICE (UNDER$IOO) 
AND TOP QUALITY TOO! 
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NEWS 



Low cost GE 
terminal uses 
liquid crystals 

An experimental low-cost terminal unit 
that works like a push-button telephone, 
converses with computers, and displays the 
two-way ''talk" on a built-in liquid crystal 
viewing screen was demonstrated in New 
York a few weeks ago by engineers from the 
General Electric Research and Develop¬ 
ment Centre. 

Weighing only seven pounds and not much 
larger than a desk telephone, the new GE 
demonstrator was described as a major 
step toward a portable data com¬ 
munications terminal that could be used by 
salesmen, assembly-line workers, stock¬ 
brokers, bank tellers, businessmen, and 
almost anyone needing brief, on-the-spot 
communication with a central computer. 

A GE spokesman pointed out, however, 
that the new liquid crystal display is only a 
laboratory model. General Electric has no 
plans for commercial production of such 
units. 

The liquid crystal panel of the terminal 
displays a maximum of two 16-character 
lines of information at a time. Messages to 
and from the computer are displayed as 
words and numbers (alphanumeric 
characters) at speeds of ten or 30 charac¬ 
ters per second. 

The new liquid crystal display screen and 
its unique circuitry were described by 
Charles R. Stein, an information engineer at 
the GE Research and Development Centre, 
in a paper delivered at a meeting of the 
International Symposium of the Society for 
Information Display. 

The development resulted from research 
in liquid crystal phenomena and ap¬ 
plications by a GE team that also included: 
Dr Siegfried Aftergut, John E. Bigelow, 
John J. Bartfai, Herbert S. Cole, Dr Richard 
A. Kashnow, and Dr David W. Skelly. 

The GE laboratory model demonstrated 
at the Information Display meeting 
resembles a push-button telephone, but is 
slightly larger, measuring about ten inches 
square and three-and-a-half inches high. It 
can be coupled by telephone to a computer 


Near-perfect crystals 
for magnetic bubbles 

Philips Research Laboratories in Ein¬ 
dhoven have announced the development of 
a new method of fabricating near-perfect 
magnetic film material for use in devices 
using “magnetic bubble” technology. To 
date the development of magnetic bubble 
devices has been hampered by difficulties 
in producing an appropriate thin film 
sufficiently free from imperfections 
comparable with the micro-metre sized 
bubbles. 

The new method involves dipping the 
substrate material into a melted salt, dis¬ 
solving a thin layer of the substrate, and 
then re-depositing a thin layer back on. The 


merely by putting the phone handset or 
receiver on its cradle and dialling the 
telephone number of the computer. 

Outgoing messages are “typed” by 
pressing the desired character-button and 
the select-key on the 20-pushbutton 
keyboard. Each button controls four letters, 
or symbols, and one number. The character 
desired for the message is chosen by 
pressing one of four select keys. Return or 
incoming messages are controlled by the 
computer. 

The liquid crystal display screen is 
located between the keyboard and phone 
cradle. It contains two lines of 16 half-inch- 


high characters. For long messages, the 
lines appear to roll upward in scroll fashion. 
The top line disappears from the top of the 
screen while the bottom rolls upward to 
replace it, leaving room for a new lower 
line. Line movement is controlled by a 
select key. 

The new liquid crystal display is based on 
a two-frequency coincidence addressing 
system invented 15 months ago by Mr Stein 
and Dr Kashnow. This addressing system 
greatly reduces the number of electrical 
connections to the liquid crystal display 
cell. About ten watts of power is needed to 
operate the display. 


regrown layer has far fewer crystalline 
faults than the original substrate surface 
layer, and hence forms an ideal substrate 
for subsequent epitaxial growth of the 
magnetic film. 

Philips stress that their work in this field 
does not necessarily imply a follow-up in 
terms of manufacture of magnetic-bubble 
devices. 

Radio University courses 

The Division of Postgraduate Extension 
Studies of the University of New South 
Wales is offering two new courses to be 
broadcast as lectures over Radio 
University, VL2UV, and Television 
University, VITU. 

“Managing the Small Business” is 
designed for accountants, bankers and 


others associated with the small business, 
and will analyse the appropriate manage¬ 
ment practice and performance. The lec¬ 
turer is Mr K. Fargher, Head of the Depart¬ 
ment of Administrative Studies at RMIT. 
The fee for the course of five radio lectures 
and one TV lecture is $7.50, and enrolments 
should reach the Division by July 9. 

“Microcircuit Design and Technology” is 
a graduate level course in the design and 
technology aspects of monolithic and hybrid 
microcircuits. Emphasis is to be placed on 
state-of-the-art performance and com¬ 
plexity. The course will comprise twenty 
lectures over VL2UV and four lectures over 
VITU, with four attended seminars; the 
lecturer is Dr G. A, Rigby of AWA 
Microelectronics Ltd. The fee is $29, and 
enrolments should reach the Division at PO 
Box 1, Kensington, NSW by July 12. 
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Improved laser 
projector for 
colour TV 

The Central Research Laboratory of 
Hitachi Ltd, in joint research with the NHK 
(Japan Broadcasting Corporation) 
Technical Research Laboratories, has 
developed a large screen laser colour 
display system capable of projecting a high 
quality television picture composed of 1125 
scanning lines. 

The device is an improvement of the laser 
colour TV projector that Hitachi developed 
for the 1970 World Exposition in Osaka, 
which employed 525 scanning lines per 
frame — the standard used for television 
broadcasting in Japan and the US. TTie 
number of scanning lines has been more 
than doubled, resulting in an image of much 
higher resolution. 

The system employs a krypton ion laser 
generating the red primary colour arid an 
argon ion laser generating both the green 
and blue primaries. 

Hitachi claims that the improved laser 
colour TV projector marks a big stride 
toward the practical application of laser 
colour television in such areas as flight 
simulation, education, news reporting, en¬ 
tertainment, etc. It offers exceptionally 
sharp, clear images made possible by the 
use of laser beams of extreme brightness 

f^irchild releases 
first CCD product 

Fairchild Semiconductor recently in¬ 
troduced the world’s first production 
charge-coupled device. It is the CCDlOl, a 1 
X 500 element linear image sensor. Small 
enough to hold in the palm of your hand, the 
sensor is capable of converting any scene to 
a television type picture signal. 

The CCDfOl Linear Image Sensor uses 
charge-coupled technology and a buried- 
channel structure to create a rugged, 
monolithic, self-scanned, 500-element 
sensor designed for high sensitivity con¬ 
version of images to analog signals. 

The array is a 500-element photo-sensing 
chip measuring 60 x 635 mils. It includes, in 
addition, charge transfer gates, two 250- 
element CCD analog shift registers, a 2- 
element output register, and an output 
preamplifier. The device allows sequential 
reading of the 500 imaging elements with a 
typical dynamic range of 1000:1 at 1 MHz. 
Sensitivity is typically 15 micro footcandle- 
seconds. Operating voltages are under 20V. 
The 24-lead dual in-line ceramic package 
has a sealed antireflectance glass window 
and non-reflective interior. 

As compared to non-CCD solid state 
imaging systems or devices such as the 
MOS scanned array, the CCDlOl is claimed 
to offer low clock interference, no pattern 
noise, low, uniform dark current, better 
detectivity, low impedance interfacing 
using the on chip preamp, and lower power 
consumption. 



and small divergence. Performance is 
improved by the use of a wide-band video 
amplifier and an optical system compensat¬ 
ing for raster irregularity. 

The 25-facet polygonal mirror for 
horizontal scanning rotates at high speed — 
Rl.ooorpm — on a magnetic bearing 
(patents pending). The magnetic bearing 
makes possible significant reductions in 
noise and vibration compared with con¬ 
ventional bearings, and eliminates the need 
for compressed air of high flow rate, which 


is necessary for air bearings. Vertical 
.scanning is achieved by a galvanometer -1 
driven vibrating mirror, while the 
modulator is an electro-optic cell. Video 
bandwidth is about 30MHz. 

The krypton ion laser used for red output 
delivers 2W of light at 0.647 micrometres, 
while the argon ion laser delivers 0.7W ' 
output at 0.514 micrometres aind 0.9 W at j 
0.476 micrometres for the green and blue 
primaries respectively. 


“There is no doubt that charge coupled 
devices will become the dominant 
photosensors for visible light as well as for 
some infrared radiation,” stated Dr James 
M. Early, director of research for the 
Fairchild Digital Products Group, when the 
sensor was announced. 

Primary applications for the sensor are in 
military and industrial image or data 
transmitting equipment such as closed 
circuit television, optical character reading 
or facsimile transmission. Such systems 
presently use bulky vacuum tube 
photosensors or MOS-scanned photodiode 
arrays which cannot match the per¬ 
formance and low power requirements of 
charge coupled devices. Price of prototype 
CCDlOl devices is approximately $1200 each 
in the US. 

Library uses CCTV 
to prevent theft 

The installation of a Philips closed circuit 
television system by the Waverley 
Municipal Council in Sydney has eradicated 
theft and vandalism at the Council’s 
Waverley Library. 

Twelve months ago the council became 
very concerned at the increasing number of 
bcK)ks that were being stolen from both the 
lending and reference sections of the 
library, amongst these many expensive and 
“out-of-print” editions. Library officials 
believed that a professional criminal 
element was responsible for these volumes 
disappearing. 


Waverley Library has the largest 
reference and study section of municipal 
libraries in the Cumberland Region. 

“It is not only the cost of the book in¬ 
volved,” said Mr R. Lander, Waverley’s 
chief librarian, ‘‘it is also the ad¬ 
ministration costs to the ratepayer to put 
that book on the library shelf.” After study¬ 
ing security systems installed in overseas 
libraries, Mr Lander said, ‘‘CCTV was 
decided upon as the most suitable surveil¬ 
lance system for the open-plan layout of this 
library.” 


New UK-France cables 

Two new undersea telephone cables — the 
biggest in Europe — are to link Britain and 
France in a project announced recently in 
London and Paris. Total cost will be bet- 
ween£5 million and £6 million. The British 
Post Office and the French Ministry of 
Posts and Telecommunications are to share 
equally the cost of the new cables, which 
will double the number of telephone circuits 
between the UK and France. 

Both cables will land at Eastbourne. The 
first is a 25MHz system carrying up to 2,580 
telephone calls simultaneously, and is to 
come into service early in 1976. It will be 
manufactured by the French firm, Les 
Cables de Lyons. The second, now under 
development, will be made in Britain by 
Standard Telephones and Cables Ltd, and 
will be a 40MHz system able to carry even 
more calls — at least 3,600 at once. It is due 
to come into service early in 1978. 
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A NEW low cost 



I Trace Oscilloscope 


BRIEF SPECIFICATIONS 

Display: 5 in flat faced CRT giving 10cm x 8cm display EHT — 3.6 kV 
overall. Phopsphor — P31. Long persistence (P7) available as an option. 

Vortical Dofiection: Two identical input channels. Y1 and Y2. 
Bandwidth (—3dB) DC—lOMHz. Sensitivity 5mV/cm to 20V/cm in l>2-5 
sequence. Input Impedance 1 M /approx. 28 pF. Input coupling 
DC—6ND—AC. 

Display Modes: single Trace Y1 and Y2. Dual Trace chopped or 
alternate modes, automatically selected on timebase switch. Chop rate 
approx. 2S0kHz. X*Y mode with Y1 input giving X deflection and Y2 input 
giving Y dafiection. Bandwidth DC to 500kHz 3o phase shift at 20kHz. 

Horizontal Deflection: Timebase — l s/cm to O.Ss/cm in 18 ranges 
(1-2-5) sequences. X Expansion —^XIO puli switch gives fastest speed of 
100 ns/cm. Variable control gives 2.5:1 reduction in sweep speed. 

Trigger: Variable level control with option of bright line in absence of 
signal. Source Internal Y1 + or — 

Y2 + or — / 

External + or — 

Coupling AC, AC fast TV Frame. Sensitivity Internal 2mm approx. 
40Hz-2MHz. External IV approx. 40Hz-2MHz. Internal 1cm approx. 
8Hz-10MHz. External 5V approx. 8Hz-10MHz. 

Additional Facilities: Calibrator IV ± 2% square wave at supply 
frequency. Dimensions .18cm(7'') x 29cm(ll}'0 x 42cm(16j^). Approx. 
7 kg.(15 lb). 

Optional Accessories: Probe Kit PN 32824. A passive probe kit with 
XI and XIO attenuations. With XIO attenuation input impedance is 
lOM /13.5pF. Viewing Hood PN Al/32264. 


Distributed by: 


JACCBV 

MITCHELL 


The Advance OS250 Oscilloscope is a 10MHz Dual Trace 
instrument with a 10cin x 8cm display. It is designed for use 
in general purpose laboratory work, educational use and TV 
and servicing applications. 

It features two identical input channels with a maximum sen¬ 
sitivity of 5mV/cm and a bandwidth of DC to 10MHz. The two 
channels may be viewed separately, alternately at fast time- 
base speeds, or chopped at a 250kHz rate at low timebase 
speeds. 

Particular attention has been paid to trigger performance, and 
the system used includes a variable control with bright line 
operation in the absence of a signal, or when the trigger level 
is outside the range of the input signal. 


CRO fbrcolourTV servicing 


«430 


DUTY PAID 


215 North Rocks Rd., North Rocks, N.S.W. 2151. Phone: 630 7400 
• Melbourne-41 7551 • Adelaide - 93 6117 • Brisbane - 52 8266 
• Perth-28 5725 • Canberra - 95 9138 
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JAPAN LEADING THE WORLD INTO 


The Era of Total 


According to our correspondent Gene Gregory, the stage is set 
for Japan to lead the rest of the world into the impending era of ''total 
communications". In this article, the first half of a two-part report on 
Japan's information explosion, he describes the dramatic develop¬ 
ments taking place in conventional telephones, videophones, CATV 
and facsimile. 


For Japan, 1970 was a turning point in 
more ways than one. It was the year of the 
Osaka Expo, which marked its emergence 
onto the world scene in the new role of an 
economic superpower surpassed in size only 
by the United States and the Soviet Union, 
but surpassed in dynamism by none. Most 
observers found evidence of the latter in the 
impressive growth of the Japanese 
economy, but few noted the equally 
momentous passage of Japan into the In¬ 
formation Age — the Age of Total Com¬ 
munications, which will bring rapid and 
radical changes in Japanese society and 
serve as a major impetus for the 
development of the Japanese economy 
during the remaining quarter of this cen¬ 
tury. 

Several important events signalled this 
transformation. The world’s first func¬ 
tioning public data communications utility 
was introduced simultaneously in Tokyo 
and Osaka, bringing computer time sharing 
services to individual Japanese telephone 
subscribers considerably in advance of any 
others. A practical communications system 
using a laser for transmitting information 
between a computer bank and a printing 
device more than a mile apart was suc¬ 
cessfully tested by Electrotechnical 


Laboratories of the Science and Technology 
Agency. 

On the other side of the world, at Cape 
Kennedy, the year had begun with the 
launching of the first Intelsat IV com¬ 
munications satellite equipped with a 
Japanese microwave repeater functioning 
as the heart of the satellite. Meanwhile, at 
home, Nippon Telephone and Telegraph 
Public Corj^ration (NTT) President, Dr S. 
Yonezawa, revealed that over 2 million 
general subscriber telephones and 300,000 
community group telephones would be 
installed in fiscal 1970 at a cost of almost $2 
billion — an increase of over 10 percent in 
the total number of installed telephones in 
the country in a single year. 

But this was only a beginning. NTT’s long- 
range expansion plans for 1971-77 call for 
further increased installation of about 20 
million subscriber telephones and 730,000 
community group telephones at a total 
construction expenditure of almost $24 
billion. During this period the domestic 
demand for communications equipment is 
expected to increase at 20 percent a year, 
while expansion of data communications 
systems is expected to grow at an annual 
rate of 38 percent. 

A new video information system will be 


developed that will include services such as 
videophone, facsimile newspapers, 
automatic medical diagnosis, remote 
control for medical equipment, com¬ 
puterised shopping services, 
cashless / chequeless banking, automatic 
gas and water meter reading, personalised 
television rebroadcasting, education — all 
protected by remote control for crime 
prevention and fire alarms. By 1985, in¬ 
dividual portable wireless telephones, 
providing Japanese subscribers with direct 
connection to a world satellite com¬ 
munications network, will complete the 
“rewiring” of the nation for a new era in the 
communication of sight, sound and data. 

Forecasts of the Communications In¬ 
dustries Association of Japan estimate total 
annual outlays for data communications 
systems at over $2.7 billion in 1975, an in¬ 
crease of over five times the 1970 rate, with 
over 40 percent of that amount accounted 
for by the development of public and private 
time sharing networks. At the same time, 
the growth of cable television (CATV), 
videophone and facsimile services are 
destined to have enormous significance for 
the Japanese electronics industry. 

An independent survey recently con¬ 
ducted by Arthur D. Little shows that the 
Japanese market for these exotic home 
services will equal that of the United States 
during the 1970s, with annual equipment 
sales amounting to as much as $2.2 billion at 
the end of the decade. This, Arthur D. Little 
estimates, will be about four times the size 
of the entire West European market. 

As revolutionary as all this may sound, 
most of the basic technology involved has 
been around for quite a while. Indeed, 
facsimile transmission, “picture phones”, 
automatic meter reading and billing, 
remote crime control and subscriber telex 
are already in limited use. Far from being 
new, the first public demonstration of a 
videophone system was made when Herbert 
Hoover, then US Secretary of Commerce, 
spoke face to face from Washington with 
Walter S. Gifford, the President of AT&T, in 
New York City. 'The realisation of such a 
system had to wait approximately four 
decades for the technologies related to TV, 
telephone switching and transmission to 
catch up with the basic concept. 

Much of the terminal equipment needed 
for these services is still in the development 
stage, and the “fourth generation” com¬ 
puter will be an essential central component 
of highly sophisticated telecommunications 
systems. But enough equipment is 
available for introduction of the first 
videophone and facsimile services in Japan 
during the next two years. 


TECHNICIANS work on final assembly of 
Japan's third satellite, "Shinsei", at the 
Yokohama plant of NEC. 



















What is needed most now is the creation of 
{ vast network of facilities that will put 
)resent technology to work and make in¬ 
tent audio and visual communications 
ivailable to home and office. This same 
network would also enable computers, 
vhich will be playing a much greater role in 
msiness, government and science than they 
lo now, to *'talk’’ to each other to exchange 
nasses of data at near lightening speed, as 
veil as to communicate with users. It is the 
levelopment of just such a network that 
pves Japan an incipient world leaderi^ip in 
elecommunications. 

Telecommunications experts and 
nanufacturers have long been acutely 
iware that the principal problem of in- 
lovation has been to speed the process by 
vhich available communications 
echnology is moved from the laboratory to 
)ractical application. ‘‘The main concern 
sn’t going to be technological, but rather 
x!onomic and social,” James J. Clerkin, Jr, 
Executive Vice-President of General 
Telephone and Electronics Corporation told 
he Wall Street Journal back in 1966. “We 
:ould provide many of these futuristic 
services right now if people wanted them 
md were willing to pay for them.” And, he 
night have added, if the laws, regulatory 
)rocedures and commercial agreements 
hat cover communications in most 
:ountries were not relics which belong 
nore to the age of Marconi than to that of 
Vemer von Braun. 

Lawmakers, generally, have not begun to 
:ome to grips with questions such as: What 
s the best combination of government 
egulation and free competition in the 
levelopment of satellite communications, 
:able television and wired city? How should 
control over the system be distributed at the 
several levels of government? These and 
nany other questions, varying from 
country to country and complicated by 
liverse political and ideological con¬ 
siderations, as well as by institutional 
igidity, must have practical answers 
)efore the full potential of present 
elecommunications technology can be put 
to the use of man and society. 

Japan has, quite significantly, come 
considerably further mu<^ faster than other 
countries in resolving the economic and 
legal obstacles to innovation in telecom¬ 
munications systems, and at the same time 
taken more positive steps needed to usher in 
the incipient information revolution. 

While NTT retains control over the 
nation’s domestic telephone, telegraph and 
wide-band communications networks, 
private enterprise has been permitted to 
compete in the field of television broad¬ 
casting and to enter such fields as mobile 
communications and regional CATV 
coaxial cable systems. In 1971, the Public 
Electric Communications Law was 


ANTENNA TOWERS on the roof of the to// te/ephone exchange in Osa/ca, which Unit Osaica 
to the internationa/ te/ecommunications networ/t and a/so service mobi/e te/ephones. 
(Courtesy internationa/ Te/ecommunications Union). 


amended to allow the use of general 
telephone circuits by private industry for 
data communications in competition with 
the Data Communications Services 
inaugurated by the NTT in October 1970. 

The fact that NTT was first in the world to 
establish a public data communications 
service, and expects to have the first 
customer picturephone and facsimile 
services operational by the end of this year, 
indicates that it is a public corporation with 
a difference. Not only has NTT been quick 
to develop new services, it has played a 
leading role in the conceptualisation and 
development of plans for the total com¬ 
munications nerve centre of Japan’s new 
information society, and done much to 
develop the technology needed for the 


realisation of those plans in its Electrical 
Communications Laboratories. 

This technology has frequently been 
developed in co-operation with, and made 
available to, NTT’s prime contractors in a 
manner that has provided maximum 
stimulus to equipment manufacture and 
assured NTT of the necessary supplies of 
hardware for a rapid development of a wide 
variety of advanced communications 
services. Operating in a similar if more 
modest fashion in the field of international 
telecommunications, Kokusai Denshin 
Denwa Co Ltd (KDD) has contributed to the 
development of Japanese capabilities in 
long-distance, global communications. 

These in turn are supplemented, and 
supported by the activities of Electro- 
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Total Communications 


Technical Laboratories of the Ministry of 
International Trade and Industries (MITI) 
as well as the large central laboratories of 
Nippon Electric, Fujitsu, Hitachi, Toshiba, 
and Oki. 

Videophone and facsimile links between 
remote individuals, which not long ago 
seemed to be years away, are now im¬ 
minent in Japan. CATV facilities, of which 
there were 9,000 operating throughout 
Japan in 1971 to bring television broadcasts 
to secluded mouptain villages, will be the 
key element in the development of these 
new services. City CATV, which developed 
rapidly after 1968 to provide interference- 
free colour-TV transmission, has suddenly 
become a prime growth industry, attracting 
a wide variety of newcomers who see CATV 
as a potentially rapid growing multi¬ 
purpose information service. 

While these systems now offer only 
retransmission of TV and FM broadcasts 
and independent TV programs, plans are 
underway to establish the first **wired 
cities*’. Tokyo has begun work on its first 
unit of 1,000 homes to be built as part of the 
Tama New Town. Similar projects are in 
their final stages of preparation in 
Yokohama, and the Japan Housing Cor¬ 
poration expects to begin work on its first 
such installatioiTs in the near future. 

Services envisaged by the new video 
information systems include rebroad¬ 
casting of television programs, data 
communications services, videophone, 
facsimile as well as medical, educational, 
shopping and telemetering services. The 
sinews of these services will be a CATV 
system branching out from a central signal 
pickup point or main antenna mounted on a 
tower, tall building or mountain top, to 
capture broadcast, telephonic and other 
radio signals originating up to 100 miles 
away. Microwave links or satellite 
retransmission will be able to provide direct 
contact of these systems with signal sources 
over unlimited distances. 

Signals are initially transmitted to the 
“head end** of a CATV system for electronic 
filtering and for assignment to a channel on 
the home TV receiver, or to the various 
other terminal equipment served by the 
coaxial cables of the system. Main-line 
coaxial cable carries the signals to the 
subscribers served by the system, on poles 
or in underground ducts, which may be 
installed by the operating companies or 
leased from NTT. Feeder coaxial cables 
deliver the signals from the trunk cable to 
the immediate vicinity of the subscriber’s 
home, and then another coaxial cable is 
used to connect the individual terminals to 
the feeder cable. 

Most Japanese CATV systems at present 
carry from 7 to 11 channels, but some new 
systems carry 20 channels and there is no 
upper limit to the number that might be 
included. It is precisely because the coaxial 
cable has transmission capabilities far 
exceeding the portion used or anticipated 
for TV broadcasting that it is possible to 
solve the economic problems that have 
bedeviled plans for expanded information 
services in the past. 

While the 9,000^d small public utilities 
have provided TV transmission services for 
their 700,000 subscribers in mountain 


districts and remote places for several 
years, the first commercial CATV system in 
Japan was established only in November 
1968 by the Tokyo Cable Vision Co Ltd. Since 
then there has been a veritable rush to form 
local CATV companies for operations in the 
Osaka-Kobe area, Fukuoka, and Nagoya, 
and other areas. 

Furukawa Electric, one of the leading 
coaxial cable manufacturers, has 
established the Nippon Cable Televidon 
Company jointly with Totsu Company, 
Nihon Eizo Shuppan Co and Obunsha 
Publishing Co to provide CATV systems 
design, software and maintenance ser¬ 
vices. Tokyo Express Electric Railway Co. 
one of the leading developers of the wired 
city concept, began supplying some 5,200 
subscribers with a compr^ensive CATV 
information service in mid-1972 in co¬ 
operation with its affiliate company, Tokyo 


Real Estate Co, in new towns under 
development.. In the coming boom in 
housing and urban development, wiring for 
CATV and the wide range of exotic in¬ 
formation services will come to be as basic 
as electrical wiring and plumbing systems. 

To meet the need for transmission 
facilities and terminal equipment, 
Furukawa Electric, Sumitomo Electric, 
Fujitsu, NEC, Toshiba, Hitachi, Oki 
Electric, Mitsubishi Electric and Mat¬ 
sushita are all developing new products. 
NEC is now developing a 50-channel system 
for two-way communications of TV 
programs, facsimile transmissicms, data 
communications, video telephone, and 
automatic reading of gas and water meters. 
NEC estimates domestic demand for such 
systems during the next five years at bet¬ 
ween $500 and $600 million and expects the 
company’s annual sales to climb to 920 
million by 1974 from the $555,000 level in 
1969-70. 


Videophone systems, under study in 
Japan since 1955, will be introduced as a 
public service by NTT in the Tokyo, Osaka 
and Nagoya areas during this year. 
Satisfactory results were obtained in the 
development and tests of the required 60 
megahertz wide-band transmission 
channel, the digital and analog trans¬ 
mission systems, and terminal equipment 
siich as individual videophones, conference 
videophone systems and zooming 
telecameras. Video telei^one information 
systems have been developed by Fujitsu, 
Hitachi, Matsui^ita, Sharp, Toi^iba and 
NEC, as well as by NTT’s laboratories. 

Systematic studies are now in their final 
stages to determine the required band- 
widths in transmissions of various types of 
pictures, and the effect of signal to noise 
ratio as a result of quantisation noise in 
digital transmission of video signals. To 


determine the bandwidths, the picture 
qualities are estimated in relation to the 
bandwidth, the number and the interlace 
condition of the scanning lines, and the 
picture sizes. At NEC, considerable 
research has been done on the problem of 
obtaining sufficient resolution to assure 
good representation of kanji (Chinese) 
ideographs. The desired parameters 
selected are: viewing distance, 0.8 meter; 
screen height, 12 centimetres; scanned 
lines, 250; frame rate, 30; interlace, 2/1; 
and a zoom ratio of 4:1. 

Transmission tests of various pictures 
such as documents with Oiinese charac¬ 
ters, figures and samples of commercial 
products have been carried out, resulting in 
the attainment of a required recognition 
ratio of 98 percent and the corresp<Miding 
resolution of 10 to 15 scanning lines per 
character, as well as the improvement of 
quality by spot wobbling. Ck)mputer 
simulation techniques are being used by 



F/NAL CHECKOUT of microwave communications equipment at the NEC Yokohama piant. 
Each rack is a 1260~channei .4GH2 transmitter-receiver. 
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Hie 

iaimiroof 

cassette 



t/e’ve eliminated the biggest source 
f cassette customer complaints you 
ave to unravel (sometimes literaliy). 
ASF made the world’s very first re^ 
ording tape. Now we've patented a 
rilliantly simple, foolproof improve- 
lent for the innards of cassettes. 

’s called Special Mechanics and it 
onsists of two piastic “tusks” that 
uide the tape accurately on and off 
le hubs. So it stays neatly wound 
istead of looking like a bail of 
tring, and jamming in the cassette. 


As weli as the worst kind of jam ups, 
Speciai Mechanics virtually elimin¬ 
ates the wow and flutter that hap¬ 
pens with anything less than per¬ 
fectly smooth running. 

Speciai Mechanics is guaranteed to 
give your customer smoother, 
troubie-free recording and piayback. 
Or we'il give them a . . . FREE RE¬ 
PLACEMENT CASSETTE. 

And once you’ve solved your custo¬ 
mer’s jamming problems, he’ll be 
able to enjoy 2 other BASF firsts. LH 



Distributors: Sydney (Head Office): Maurice Chapman & Co. Pty. Ltd., 276 
Castlereagh St. 2000. Newcastle: W. L. Redman Agencies, 11 Hall St., N.S.W. 
2300. Canberra: Sonny Cohen & Sons, 20 Isa St., A.C.T. 2600. Melbourne: 
Maurice Chapman & Co. Pty. Ltd., 146-150 Burwood Rd., Hawthorn, VIc. 
3122. Brisbane: Chandlers Pty. Ltd., 399 Montague Rd., West End, Old. 4101. 
Adelaida: Neil Muller Pty. Ltd., 8 Arthur St., Unley, S.A. 5061. Perth: 
Anderson-Tedco, 11-13B Belmont Ave., Belmont, W.A. 6104. Launceston: 
P. & M. Distributors, 87A Brisbane St., Tas. 7250. Darwin: Pfitzners Music 
House, Smith St., N.T. 5790. 


tape—Low noise and High output, 
both together in the one tape. Or 
Chromium Dioxide tape for dramati- 
caily improved dynamic range and 
frequency response at IVe i.p.s. 



BASF’s BIGGEST EVER NATIONAL 
ADVERTISING CAMPAIGN will 
telling your customers aii 
LH and CrOr. So they’li be 
for the BASF bullseye in your 
Make it easy to find, and make 
seif some jam I 
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DICK SMITH & STAFF - SUPER VALUES 


SUPER KITS 


DICK SMITH 
DECISION MAKER 


Build this exciting "Super Kit" 
which utilizes latest "State of 
the Art" Components and 
Circuitry. 


• Easy to construct — 
everything included — If you 
can solder you can build it. 

• Ideal for all decisions. 

• Full instructions, diagrams and 
theory of operation supplied. 

• Uses such exciting new 
devices as light emitting 
diodes. 

• Features solid state "Diode 
Switching" 

• See the review in the June 
issue of Electronics Australia. 

• Full printed label supplied. 





i / 


• Satisfaction guarantee — rf 
you are not satisfied return the 
kit in its original condition and 
yoiir money will be refunded 
in full. 


ONLY $8.76 


Plus battery (216) if required 
53c. P / Postage FREE. 

SWEET AND LOW VARILIGHT KIT 



(UP TO 1000 WATTS) 

This exciting device allows you to turn 
the lights down low —- ideal for you 
single blokes! The kit includes triac (8 
amp), diac and alt components as listed 
in the parts list other than the chassis 
which can easily be made from any 
oddment piece of tinplate. (A tin can is 
ideal) 

U.WP&P30C 


SPECIAL PARTS FOR RECENT 
ELECTRONICS AUSTRALIA 

PROJECTS 


Shortwave Converter 

73 3c Board (pre-tinned) 

$1.90 P&P 20c 

RCS 221 coil 

$1.90 P&P 20c 

Regulated power supply 

PF 3597 transfof'mer 

$5.50 P&P 50c 

Phase lock loop receiver 

SigneticsNE581B I.C. 

$9.58 P&P 20c 

fiNd tfatt alMla Nintr 
SianatkaSsStlmar 
tp4lQ triac 

73 01 P.C. Boaitl 
•alfar AmpHflar 

82.31 

82.98 

8148 

81J8 

72 07 Board 

71 SA4ABbard 

81.8S 

POP on above 30c 

AUTO ANALYSER: 


FX2242 cores and bobbin complete — 


$2.50 

128048 strobe tube 

$4.75 

RCS Trigger Transformer 

$3.40 

VDR'SE298ED/ A258 

20c 

HOMOOYNE: 

MC1330PI.C. 

$2.40 

DIGITAL CLOCK 

7490 I.C. 

$1.75 

7441 I.C. 

$2.80 

7400 I.C. 

90c 

B5750 Nixie Tube 

$3.75 

OMNI SPEAKER SYSTEM 

C80 Speaker 8 ohm 

$12.25 

X30Jweeter 

$9.40 

SIGNAL INJECTOR 

AAA Battery 

23c 

PH 4 Probe housing 

$2.55 


''Short form kit" includes all electronic 
components, allows you to build the kit 
into any form you require. 

$4.90 P&P 30c 

Separate Parts for above kit. 

ST4 

Special 8 amp triac 
Rerrite rod and wire 


DIGITAL LOGIC TRAINER KIT 



For the first time in Australia it is now 
possible for the home experimenter to 
learn the basics of digital electronics, in 
practice, without spending a fortune. We 
are pleased to provide a complete kit at 
a price much less than the normal 
wholesale price of the separate com> 
ponents. 


Extras with this kit include an ex¬ 
tremely attractive brushed aluminium 
panel finished in black, tinned copper 
board and high quality American toggle 
switches. $82.00 P& P 50c' 


SEPARATE PARTS AVAILABLE 


Integrated circuits 


7473 Dual JK flip flop 

$1.50 

7410 Triple 3 input gate 

90c 

7400 Quad 2 input gate 

90c 

7413 Dual Schmidt trigger 

$1.20 

7404 Hex inverter 

90c 

7437 Quad 2 input buffer 

$1.80 

7805 5 volt regulator 

$3.20 

Light emitting diode 

$1.00 

73 tl P.C. board 

Power transformer PF3599 

$2.40 


(Equiv. PF3504) $5.50 P&P 50c 

Silk screened panel (undriiied) $8.90 

P«iP30c 

AAcMurdo pack of 250 insulated 
feedthroughs (FT 1) $8.95 

AAcMurdo pack of 25 clip leads $5.00 
S.T.C. 106 AOO di-cast box $8.90 

P8,P50C 


Dick Smith "Super Kits" are very 
special as they have been selected by 
him for "V.I.P." treatment. At least one 
of each kit has been built by Pick Smith 
or his staff and is on display at the 
electronics centre. Other features are: 


30 WAHS R.F. 
TRANSISTORS AND KITS 


1. Expensive pre-tinned "silver" boards. 

2. Full copies of constructional articles 
included. 

3. Any changes in circuits, addendums 
etc are included — saves checking 
following issues. 

4. Most kits contain "extras" at no cost. 
These extras have been added where 
Dick Smith thinks they may be more 
reliable or where he feels the con¬ 
structor may have difficulty in pur¬ 
chasing them. 


PUYMASTER 136 



Build yourself this high quality amplifier 
at approximately half the cost of a 
similar commercial unit — see the 
curves published in this issue — they 
prove conclusively the quality of this 
amplifier. 


VHP POWER TRANSISTORS 30 watl 
at 12.8 volts — FANTASTIC OFFER T< 
AMATEURS $9.85. 

These transistors manufactured b 
"Solid State Scientific" are exactly a 
currently being used by Australia 
largest VHP mobile .radio rnanufa* 
turers. They are virtually indestructib 
(they withstand severe V.S.W.R.) ar 
are guaranteed to give in excess of; 
watts at 144 mes on 12.8 volts (more i 
13.8 volts!) Supplied complete with dat 
sheet, test, circuit and layout diagran 
FEATURES: 

a Withstand severe V.S.W.R. 
e LOW inductance strip! ine package, 
a All leads electrically isolated fro 
stud. 

a Greater than 4.4 db power gain 
TYPE 2N 5591-$9.85 plus 50c p8.p. 

DRIVER TRANSISTORS AVAILABLI 
Complete with data sheet and suggests 
circuit and layout diagram. 

2N 5590 (15 watts) $7.75 
2N 5589 (7 watts) $8.50 p&p 50c 
The complete set of three transistors 
available as a special package offer fc 
$22.50 plus p8(P 50c. 

Data sheets available separately 10 
plus 20c p8ip. 


. T 


98c 

$3.20 

50C 


We are now supplying all 138 amplifier 
kits with high quality brushed 
aluminium panels at no extra charge. 
"Brushed aluminium" is the finish found 
on the front panels of imported am¬ 
plifiers in the $300 price range. Also 
Included are "pre-tinned" boards 
(virtually eliminates "dry iolnts" on the 
board) and a quantity of silicon grease 
for transistor mounting. 



144 M.C. KIT AND 
BOARD SPEdAL 


, This kit is for the enthusiast who is 
prepared to pay a little more for a better 
article. 


Complete kit (without Fairchild tran¬ 
sistors) 

$55.80 P&P $1,00 


We now have available special circui 
boards and kits to make your own higi 
power output stages — including powe 
transistors, special trimmers, all part 
and easy to follow instructions. 


7 watt stage — complete kit 
P.C. Board only 


$11.5 

$1.5 


Metalwork Inc. 2 heat sinks 

$8.00 P&P 50c 

Heat sinks only 7$c ea P&P 20c 

Standard front panel $2.50 P& P 30c 
Deluxe "Brushed" Panel $3.50 P&P 30c 
Board 72 SAIO $1.90 P&P 20c 

Board 72 SA9 $1.50 P&P 20c 

BC108B 48C 

BC109C 48C» 


15 watt stage — complete kit 
P.C. Board only 


$13.5 

$1.5 


30 watt stage — complete kit 
P.C. Board only 


$17.5 

$1.5 


Complete kit to build R. F. Transmitte 
— 300 M.W. in to 30 watts out $37.5 
(Save $5.00 

Packing & postage on all kits 50< 


GET YOUR 1973 
CATALOGUE NOW! 



Many thousands of our 19.73 catalogue 
have been sold — get' yours now befort 
they become collector's Items. Yes - 
8ur catalogue is fully covered by oui 
"satisfaction guarantee". If for an^ 
reason you are not satisfied with it 
return It and your money (inciudint 
P P amount) will be refunded in full 
Note: Any purchase to the value of $10.0( 
will entitle you to a free catalogue — 
please mention If required In your order 
Dick Smith Electronics Ptv Ltd., 

182 Pacific Highway, Gore Hill, 2085 
(near Channel 2) 439.5311 (5 lines) 


DEAR DICK 


PAmso sendfrm your cataloguo. I onchse 60c towards the cost pfus 26c to 
coyer p&p knowing that It contains spacial60c discount vouchars. 


NAME .... 
ADDRESS 


.POST CODE 


CATALOGUE AVAILABLE AT NO CHAB6E TO ORGANISATIONS, RADIO 
CLUBS, SCHOOLS ETC. APPLYING ON OFFICIAL LETTER HEAD. 
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Total Communications 


combining electronic computers with video 
signal digitalising equipment to estimate 
bandwidth effects, the effects of noise, cross 
talk and signal level variations during 
videophone transmissions. 

The picture quality estimations for 
various digital modulation techniques made 
iwssible by this method indicate that a 
linear differential pulse code modulation 
(DPCM) gives a signal to noise ratio 4.5*7dB 
greater than that of simple PCM, resulting 
in the reduction of required coding word 
size by 2 bits. Satisfactory picture quality is 
obtained by coding of 4-5 bits for a sampled 
picture element, while a non-linear DPCM 
gives 8-9dB greater signal to noise ratio and 
3-4 bits per sample. 

Based on these experiments and the 
exp^ience of the public video telephone 
services at the Osaka Expo, a new 
prototype model of video telephone has been 
developed. The new model consists of a 
video unit, a telephone set, and a power 
supply control unit to facilitate the elec¬ 
tronic zooming, picture position and other 
picture controls as weU as the sound volume 
and selection of communication modes. The 
new model will be used in the NTT network 
to be begun this year. 

Prices of videophone sets produced by 
NEC, Fujitsu, Toshiba and Hitachi are in 
the neighborhood of $1300 for black and 
white consoles, and $5200 in colour. Present 
forecasts are that 50,000 video-phones will 
be installed in Japan by 1975, and that by 
1980 outlays for video information hardware 
will have reached levels as high as $1.2 
billion per year. 

While the development of videophone 
services in the US is expected to keep pace 
with those of Japan, their adoption in 
Western Europe will be retarded b^ause of 
the backlog of unmet demand for im¬ 
provement and expansion of conventional 
telephone services. Experimental 
development is currently underway in the 
United Kingdom, Sweden and Germany, 
and video-^ones are in the production 
stage in Italy and other countries, but only 
the Swedish Telecommunications Ad¬ 
ministration has definite plans U introduce 
services before 1975. The new town of 
Washington in the UK is being wired by the 
British Post Office and Rediffusion to study 
corTsumer reaction, but no plans have yet 
been announced for generalising the ser¬ 
vice. 

Facsimile and mail services, which some 
experts consider to be the ^'sleeping giants’’ 
of telecommunications, are expected to 
expand explosively in Japan during the 
remainder of the 1970s. 

Unlike in other countries, where neither 
state nor private communications 
organisations have taken the initiative for 
the development of a high-speed facsimile 
for home use, in Japan both the NTT and 
KDD have developed and tested trans¬ 
mission systems, and played a central role 
in the development of terminal equipment 
being introduced this year. 

Parallel to NTT’s plans for a domestic 
subscribers facsimile service, KDD will 
introduce an international service to handle 
the increasing demand for telex services. 
Meanwhile, Japanese manufacturers are 
rushing to develop hom*e facsimile ter¬ 


THE MARKET* 

FOR CABLE TELEVISION, 


VIDEOPHONE AND HOME FACSIMILE 1969-1980 



(Millions of dollars) 




CABLE TV 


1969 

1970 

1975 
Low High 

1980 

Low High 

United States 


80 

95 

185 

225 

250 500 

Japan 


5 

10 

150 

200 

200 400 

Western Europe 


15 

30 

100 

150 

200 400 

Total 


100 

135 

435 

375 

650 1300 

VIDEOPHONE 







United States 


. 

. 

50 

160 

500 1200 

Japan 


- 

- 

5 

75 

500 1200 

Western Europe 


- 

- 

- 

-■ 

10 100 

Total 


0 

0 

55 

235 

1010 2500 

HOME FACSIMILE 






United States 


. 

- 

10 

25 

300 600 

Japan 


- 

- 

20 

50 

300 600 

Western Europe 


- 

- 

- 

- 

25 60 

Total 


0 

0 

30 

7 ? 

625 1260 

* Hardware sales only 
Source; Arthur D. Little, 

Inc., 

projections. 






minals to receive newspapers, and a wide 
variety of products and systems are being 
readied to meet the increasing nee^ of 
business and government for more rapid 
transmission of information and for 
rationalisation of management procedures. 

According to a recent NTT survey of 364 
companies in Tokyo, over 16 percent were 
already using fax systems in their 
operations. Applications include trans¬ 
mitting orders between department stores 
and their suppliers, bank information 
services, stock information services in 
brokerage houses, and blueprint trans¬ 
mittal for real estate companies. Local 
government agencies have also begun using 
high speed 12kHz systems for transmittal of 
documents from branches to headquarters, 
with a view to rationalising administrative 
work and improving services for the 
citizenry. 

Both government and business are now 
actively promoting new applications of 
facsimile systems, and manufacturers are 
improving the technical performance of 
equipment. The latest equipment features 
planar scanning systems instead of the 
conventional drum method, and elec¬ 
trostatic or electronic recording has 
replaced electrosensitive or electrolytic 
systems. New equipment tends to be much 
more compact and prices have been con¬ 
siderably lowered. 

NTT is beginning its subscribers’ fax 
service during the current year Althou^ 
there is no imminent danger that the daily 
newspaper will be replaced, or that people 
will have to accommodate the production of 
a newspaper in their home, a high speed 
home facsimile system is expected to 
supplement the conventional newspaper 
with quick telenews transmission to deliver 
’'spot*’ news as fast as it is currently 
broadcast by television and radio. The 
Asahi Shimbun Publishing Co was the Hrst 
to develop home facsimile telenews 
systems, in collaboration with Toshiba and 
Jugo Paper Mfg Co. 

The Toshiba system transmits a 320 by 
460mm tabloid size newspaper page over an 


FM radio channel at 469.1 MHz with a 
bandwidth of 240 kHz. The system can 
reproduce both sides of the page in five 
minutes with a resolution of 8 lines per 
millimeter, or about 200 lines per inch. 
Toshiba estimates that it could produce this 
system, in quantity, for $280 and a system 
that reproduces one side only for half that 
amount. With extra bandwidth and backing 
off slightly in resolution, a system of this 
kind could have the necessary quality and 
sell within price ranges for broad ap¬ 
plication in business, government and the 
home. 

During the past two years virtually every 
major Japanese electronics and com¬ 
munications nianufacturer has brought out 
its own facsimile system, each adding 
improvements over the earlier models. 

Among the more significant innovations, 
the Institute of Industrial Science, in co¬ 
operation with the University of Tokyo and 
Nihon Keizai Shimbun, has developed a new 
method of data compression for use in 
newspaper facsimile. The new method 
adopts a three value analog system in which 
the amount of information transmitted is 
increased and the transmission speed is 
doubled. 

Binary signals of black (1) and white (0) 
are converted into ternary signals of white 
(-hi), black (0) and white (-1). The signal is 
then changed into a VSB signal by a VSB 
filter, and the reverse process is performed 
on the receiving side to obtain the image. 
With a speed of 1200 rpm, NEC equipment 
using the new system can transmit one page 
of a paper in 4 minutes 15 seconds. 

The outlook for facsimile in Japan is good, 
with hardware sales estimated as hi^ as 
$600 million by 1980, but the transformation 
of latent demand into effective demand still 
depends on such factors as improvement in 
transmission speed, readily available and 
cheap copying papers, lower cost and easy- 
to-handle equipment, and, of course, the 
rate of installation of transmission 
facilities. 


(Ta be continued) 
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At left is a view of Gil Miles' SSTV monitor, 
with the camera close-up lens mounted in 
front of the screen. Above is a picture Gil 
received from VK8KK in Darwin, on 14MHz. 


Radio amateurs have been sending TV pictures over long distances on the 
high-frequency bands since the early 1960s, using relatively low cost slow- 
scan television (SSTV) equipment. Probably the most activity In this sphere is 
in the USA, where commercial SSTV cameras and monitors are readily avail¬ 
able, but local Australian amateurs are also quite active. 


Recently I had the opportunity to see for 
myself a sample of the impressive results 
being achieved by local SSTV enthusiasts. 
Gil Miles, VK2KI, a long-time radio en¬ 
thusiast and television pioneer, invited me 
over to his “shack” in Campsie, NSW to 
watch his SSTV setup in operation. 

As soon as I arrived, Gil was concerned to 
emphasise that his SSTV equipment was in 
no way outstanding, or the product of 
significant originality. He stressed that his 
monitor, although completely homebrew, 
was based on a design published in the 
March 1964 issue of the US amateur journal 
“QST.” Similarly his SSTV signal generator 
was based on a design published in the July 
1969 issue of “73”. However, I did get him to 
admit that, in true amateur tradition, he 
had somewhat modified and added to these 
original designs. 

Gil’s monitor uses a long-persistence 
phosphor electrostatically deflected 
cathode ray tube of disposals origin, and 
may be seen in the picture. The 16.6Hz line 
sweep and 0.125Hz frame sweep signals are 
generated by monostable multivibrators, 
which apparently offer greater stability 
than free-running circuits. The monitor is 
fed with the narrow-band FM subcarrier 


SSTV signals from the audio output of a 
normal receiver, which in Gil’s case is part 
of a commercial SSB transceiver. (Most 
SSTV work is done on the 14MHz or “20 
metre” band, and using SSB.) 

Before actually switching on the gear, Gil 
showed me some photographs he had taken 
from the monitor screen using both a 
35mm reflex camera and a Polaroid 
“swinger”. I found the pictures quite im¬ 
pressive, particularly those from VK8KK in 
Darwin, VK5BS in Adelaide and DJ4SS in 
Germany. Some of these are reproduced 
here, and although they have inevitably 
suffered a little in reproduction, they should 
give a good idea of the quality being 
achieved. 

To demonstrate typical SSTV reception, 
Gil switched on his equipment and scanned 
the 14MHz band in search of some SSTV 
signals. But it was in the middle of the 
morning, and Murphy’s law was operating 
to ensure that SSTV operators weren’t. 
Presumably if we had been looking for an 
RTTY signal, there would have been SSTV 
signals by the score! 

Happily Gil had previously recorded a 
few signals on his cassette recorder, so it 
was still possible to watch the monitor in 
operation. As SSTV signals are transmitted 


as frequency modulation on an audio sub¬ 
carrier swinging between about 1200 and 
2400Hz, they can be easily recorded on a 
conventional audio recorder. There is no 
need for expensive video-tape machines 
and tape costing $25 a roll, another big 
feature of SSTV. 

It takes a little time to get used to the slow 
“painting” of an SSTV picture, particularly 
when the monitor uses a two-phosphor tube 
in which the initial glow is in blue, but the 
long-persistence afterglow is in yellow. One 
has to develop the knack of ignoring the blue 
scanning line itself as it moves slowly down 
the screen, and only looking at the yellow 
picture which it leaves behind. But when 
you adjust to this, the full impact of the 
SSTV technique can really be appreciated. 

There is no doubt that SSTV is a most 
clever and efficient way of sending pictures 
over long distances using relatively simple 
gear. By limiting itself to the transmission 
of a single picture every 8 seconds — vir¬ 
tually a sequence of “slides,” even when a 
camera is used for live transmissions — the 
bandwidth required is squeezed right down 
into the restricted audio range used for SSB 
transmission and reception. The nett result 
is that pictures can be sent virtually right 
around the world on the normal HF or 
“shortwave” bands, without the aid of 
costly satellites or other repeater systems. 

It is true, of course, that the basic prin¬ 
ciples used in SSTV are not really new; they 
have been used in radiofacsimile or “wire- 
photos” for quite a long time. But it took 
amateur enterprise and initiative to devise 
ways of adapting facsimile techniques to 
produce a fully electronic method of 
transmitting and receiving pictures, and 
using the system for “live” transmission. 
The resulting system has certainly added a 
worthwhile new dimension to amateur 
communications on the HF bands. 

Somehow it seemed to me particularly 
appropriate to be seeing SSTV gear — and 
home-made gear at that — in operation at 


Local amateurs active 
in slew-scan TV 


by JAMIESON ROWE 
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At top is another picture transmitted to Gii Miies by VK8KK in Darwin, showing the quality 
being achieved. Above are pictures received from DJ4SS in Germany (left} and from VK5BS 
in Adeiaide, all on IdMHz. 


Gil Miles’ shack, as Gil was one of the 
Australian pioneers of television . Way back 
in the days of mechanical scanning, Gil was 
deeply involved in the design and building of 
equipment using Nipkow discs, PE cells, 
gas ^scharge tubes and Kerr cells. (We ran 
a story on his recreation of one of the early 
systems used, in the July 1972 issue.) 

Later on, he designed and built the first 
TV receiver described for home construc¬ 
tion in this magazine, then called **Radio, 
Television and Hobbies” (December 1956- 
January 1957 issues). 

One of the things which struck me when I 
saw Gil’s SSTV gear working was the 
possibility that one mic^t be able to use the 
old mechanical-scanning techniques for 
SSTV. The resolution is low, about 120 lines, 
which could probably be achieved without 
great difficulty using a mechanical scan¬ 
ning disc or drum. And the scanning rate is 
very low, so that the disc or drum would not 


need to be rotated at anything like the rate 
used in the early days; in fact it would be 
fairly crawling around, at only one 
revolution in every eight seconds. 

Thinking that this might be of interest to 
prospective SSTV people unable to acquire 
a suitable long-persistence cathode ray 
tube, I asked Gil if it had been tried. He tells 
me that a few amateurs have in fact tried 
mechanical scanning, and with a fair 
degree of success. 

It turns out that Gil himself built up a 
mechanical-scanning SSTV system some 
years ago, when he was working at the Divi¬ 
sion of Radiophysics in the C^IRO. The 
system was used in weather balloons used 
to monitor the condensation nuclei in clouds 
at various altitudes. 

With enthusiasts like Gil Miles working on 
it, SSTV certainly seems destined to 
become as popular in Australia as it has 
become in the USA. 



SPARE 

PARTS 


For radios, taperecorders, 
cassette players, record 
players, amplifiers, etc. 
Available from stock for the 
following brands:— 

-NEC- 

- DOKORDER- 

- MARLUX - 

- BIGSTON - 

- TOBISONIC - 

- PAROS - 
-TAKT- 

- TAYA - 
-LARK- 

- KENT - 

- TEPPAZ - 
> GLOBE - 

Big range of AC a DC 
motors, cartridges & ft/p 
heads. 

Express repair service to all brands 
at the cheapest price. 

TQQ02iSSI52B{2LSELS8i 

431 KENT STREET, 
SYDNEY. 2000. 

(Between Merket & Druitt Streets) 

TELEPHONE: 29 4337 
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Satellites will update 
the worid's shipping 


A great step forward in normal marine communications and navigation may be 
provided in the future by'orbiting satellites. Improved communications and 
greater accuracy in navigation could result when and if the satellite system is 
adopted. 

by GEORGE E. TOLES 


Man-made satellites presently in orbit 
around the world already make possible the 
transmission of television programs, 
general communications, meteorological 
reports and other scientific data. Recent 
developments have shown that satellites 
could help the world’s merchant marine, by 
providing better communications and 
improved navigational data. 

The first commercially used satellite was 
launched in 1965, and in the seven years 
since then those now in use have come to 
account for 60 per cent of the world’s long- 
range communications, according to the 
Communications Satellite Company 
(Comsat), the private US firm responsible 
for operation of the International Satellite 
System (Intelsat). 

Marine organisations are deeply con¬ 
cerned with the problem of achieving 
reliable comm^mications and safe 
navigation. Many * problems plague , the 
present systems. One of these is congestion. 


The present system is based on radio 
frequency assignments to the marine in¬ 
dustry by the International Telecom¬ 
munications Union (ITU), the international 
governing body in the field. The frequencies 
are mostly in the congested HF bands, and 
there are simply too many users for the 
available frequencies. 

Poor transmission and reception are also 
problems. Some 90 per cent of ship-to-^ore 
communication is carried out on a 
relatively small portion of assigned marine 
frequencies, those where the atmospheric 
propagation characteristics permit long¬ 
distance reflection of radio signals between 
two distant points. 

However, this propagation fluctuates, 
depending on such factors as the time of 
day, the frequency involved and sunspot 
activity. As a result, there often are no 
reflective circuits available between two 
points at a specific time. 

Morse code signals, slow and unwieldy, 


are used in some 93 per cent of these 
transmissions. 

Finally, the present system uses 
manually controlled shore radio stations, 
which means delay in transmission if the 
ship’s operator is not listening to the par¬ 
ticular station. 

As a result of all this, a six-hour delay in 
messages between ship and shore is com¬ 
mon at present. 

In contrast, a satellite system uses line-of- 
sight microwave radio waves not affected 
by a variable propagation path. The 
microwave frequencies would also provide 
many more channels, thus reducing or even 
virtually eliminating congestion. 

The plan now contemplated would call for 
the launching of three satellites and placing 
them in orbit exactly 22,300 miles above the 
equator, separated by about 120 degrees of 
longitude. At this height each satellite’s 
orbital period will be exactly 24 hours, the 
same as that of the earth. Therefore, the 
satellite, as seen from the earth, would 
appear to be stationary. 

One of the three satellites would be usable 
by any ship nearly anywhere on the earth’s 
waters. All that remains to do is to put a 
line-of-sight radio link, using microwaves, 
between the ship and the satellite and 
between the satellite and the ^ore. By 
using normal communications links, the 


TWO FUNCTIONS of the proposed satellite system are shown at left Above is OTC's 
communications satellite station in Moree, NSW, while at right on facing page is that set up 
in Peking for President Nixon's visit Similar stations could be used for marine satellites. 


MARINE NAVIGATION 


MARINE COMMUNICATIONS 
VIA SATELLITE 
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The studies carried out to date have 
engendered great interest in the system’s 
possibilities. In 1970, a special “Space 
Conference” of the ITU at Geneva agreed to 
allow a special band of frequencies for 
marine satellites. Since the satellite system 
must be internationally available, this 
agreement is vitally important. 

The best estimate so far for the initial 
launch of a satellite system is 1975-76, with 
expansion toward the full system by 1980. 
The continuing efforts of many people are 
necessary to the rapid and effective 
deployment of the satellite system, but in 
view of the benefits that will result, the 
effort should be well worthwhile. 

In the foreseeable future, an on-board 
satellite system will become a standard 
ship fitting, and will satisfy the vital 
communications and navigation 
requirements of the world’s merchant fleet. 


shore station can connect the ship to just 
about any point on earth. 

The Initial Maritime Satellite Consortium 
(IMSCO), a group of international marine 
interests, has made an extensive study of 
the costs of the proposed system. It states 
that if only eight per cent of the world 
merchant fleet were to use the satellite 
system, and assuming message charges 
were the same as at present, the traffic 
would be sufficient to pay for the entire 
system. 

Obviously, therefore, even lower costs ^ 
could be achieved when the system ' 
becomes more widely used. A further study 
for the US Maritime Administration shows 
that the final system costs for shipboard, 
space and shore equipment will be on the 
order of $9,000 per ship annually, and the 
per word cost would be about six cents. 
These two figures compare with present 
shipboard radio equipment cost of ap¬ 
proximately $6,000 and 22 cents per word for 
normal inbound telegraphy messages. 

The second expected benefit from the 
system would be in the matter of 
navigation. All present systems in use could 
be improved in at least one of the following 
respects: accuracy at all ranges, cost and 
time between fixes. 

Navigation by satellite would work 
somewhat like celestial navigation. If the 
^ip can measure the azimuth and altitude 
of the satellite, and if it knows the satellite’s 
position (which is fixed), it can obtain a 
normal Line of Position (LOP). To get an 
actual position fix, of course, the in¬ 
tersection of two LOPs must be used. The 
second LOP would be provided by one of a 
second trio of satellites — launched as a 
development of the basic three-satellite 
communications system. 

The actual navigational calculation could 
be performed by a specially equipped shore 
station which could obtain the two satellite 
ranges from the ship, make the calculation, 
determine the LOPs and inform the ship of 
its position over the satellite com¬ 
munications link. 
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100 * 120 * 140 * 180 * 180 * 180 * 140 * 120 * 100 * 


20 * 40 * 80 * 80 * 100 * 


POSITIONS of proposed marine satellites 
are shown above. At right is INTELSATIV, 
the first commercial satellite made outside 
the United States. 


The shipboard cost for navigational 
equipment supplementing the basic com¬ 
munications system is included in the $9,000 
figure mentioned. This system could 
operate with a total time between fixes of 
only a few seconds, if that were necessary. 
According to the Maritime Administration 
study, it could provide accuracies of about 
500 feet in most areas of the world — 
adequate for all but critical channel and 
harbor areas. 
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Ferranti's GDI helps 
make ICs cheaper 


One of the important reqent developments in semiconductor device 
manufacture is the collector diffusion isolation or "001" technique used by 
Ferranti for their 200-gate uncommitted arrays. This article describes the 
evolution of the technique to date. 

by DAVID ROLFE 


Integrated circuits made their debut 
midway through the 1960s. Since that time 
they have become much more complex, 
each new generation having much higher 
function densities than their predecessors. 
Mainly for economic reasons, the trend has 
been to integrate more and more functions 
on to monolithic chips which, out of 
necessity, have themselves grown in size. 
Hiis trend is particularly noticeable in 
digital circuits. 

Basic improvements in wafer processing, 
photolithography, mask-making and new 
methods for artwork generation have 
helped to keep costs down, but it seems 
unlikely that any further gains in function 
density can be achieved without extreme 
difficidty, bearing in mind that there are 
nine masking operations in most bipolar 
processes. It is generally accepted that 
chips greater than 120 by 120 mm, yielding 
80-100 gates, are difficult to produce using 
conventional bipolar techniques. 

It was for this reason that leading 
semiconductor manufacturers began to 
study other techniques, such as the 
channel MOS process which, with only four 
masking operations, can produce more 


components in a given area and, by its very 
nature, lead to larger chip sizes. In fact it 
was this process which led to LSI, the 
current technology, and has caused 
designers to look ahead to the next stage in 
electronic circuits evolution — total system 
integration (TSI). 

One of the drawbacks of MOS is the poor 
linear performance, which is not a problem 
to computer orientated products that rely 
on digital functions. However, it is a very 
different matter in areas where analog 
functions have to be tackled. A device with 
the characteristics of a bipolar integrated 
circuit, yet is as simple to manufacture as 
the MOS chip, would be the ideal answer. 

During 1969 the Britidi company Ferranti 
Ltd evaluated several alternative 
processes, including GDI (collector dif¬ 
fusion isolation), which showed most 
promise. Now, after four years, and 
significant production experience, there 
seems little doubt that GDI represents a 
major advance in integrated circuit 
technology. 

A main problem in the manufacture of 
conventional bipolar integrated circuits is 
the large area of silicon taken up by the 


isolation diffusion, owing to the relatively 
thick epitaxial layers — ranging from 6 to 16 
microns. Murphy and Glinski at Bell 
Laboratories in the United States pioneered 
a technique that not only overcame this 
problem, but also reduced the number of 
masking operations to five, making it 
almost as simple as the MOS process. 

Although this was known as GDI, it was 
not proceeded with in the USA because of 
the low voltage capability of the resulting 
chips, and the lack of a conventional p-n-p 
structure. But development of the process 
by Ferranti in Britain has led to a higher 
breakdown voltage (typically 7.5 volts) 
which permits the devices to be fed from 
transistor-transistor logic (TTL) supply 
rails. Also, a P-channel field effect tran¬ 
sistor (FET) structure has been introduced 
to overcome some of the circuit difficulties 
experienced with the earlier devices. 

In the Ferranti process, buried N-plus 
regions are diffused into a P-type substrate 
where transistors, diodes or resistors are 
required. A thin high-resistivity P-type 
epitaxial layer is then grown over the slice. 
Isolation, deep collector contact in¬ 
terconnection and definition of base and 
resistor areas are achieved by a single 
selective N-plus diffusion through the 
epitaxial layer. This part of the process 
completely surrounds each buried layer 
island; thus isolation is provided by the 
substrate and the P-type epitaxial layer 
between the N-plus r^ions. The inner 
perimeter of this diffusion defines the base 
regions and resistor geometries. 

The next stage in the process involves 
diffusing a shallow non selective P-type 
layer over the whole slice. Because of the N- 
plus diffusion earlier, this part of the 
process gives the resistors their desired 
values. 

To get to this stage in the conventional 
bipolar process, two extra j^otoresist 
stages, three more oxidation processes and 
an additional diffusion stage would be 
required, each of which would contribute to 
a yield loss. 

In the next stage of the GDI process, 
shallow emitters are diffused into the base 
regions. This causes the P-type skin dif¬ 
fusion to be pu^ed on in these areas. 

During the development stage it was 
notice that in this part of the process the 
oxide grew at a faster rate on the heavily 
doped phosphorous regions. The 
phenomenon has been utilised in the 
processing (after the emitter diffusion 
stage) further to simplify manufacture, by 
eliminating one of the photoresist stages. 
Also it should be noted that besides 


FERRANTI'S AM tuner chip, vfhich uses the 
CD! process. Actual size of the chip is less 
than 0.659mm in area. 
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ATTRACTIVEIVOWERFU IIIO COMPACT 
FULLY COMPATIBL-iO SUPeIb VALUE 


Sjs ■: 








Each 

component of 
the new 
Grayson 
Oxford stereo 
system has 
been selected 
by electronics 
engineers to 
biend 

perfectiy — 
just as the 
hand finished 
oiled teak 
cabinets wiil 
harmonize 
with your 
iounge room 
decor. 


LISTEN 
NOW AT 
YOUR 
BLEAKLEY 
GRAY 
DEALER! 


Australian National Distributors: 


Bleakly Gray Corporation 
Pty. Limited. 

Head Office: 28 Elizaoeth St., Melbourne, Vic. Tel. 63 8101*. Telex 31904 
Sydney Office: 177 Salisbury Rd., Camperdown, N.S.W. Tel. 519 5555* 
Canberra Office: 25 Molonglo Mall, Fyshwick, A.C.T. Tel. 95 2144* 
Adelaide Office: 301 South Terrace, Adelaide, S.A. Tel. 23 6219 
Brisbane Office: 3 Prospect St., Bowen Hills, Qld. Tel. 52 7333 
Perth Office: 27 Oxford St, Leederville. W.A. Tel. 81 4988 
In the Northern Territory contact the Bleakley Gray representative, 

Pfitzner's Music House. In Tasmania, see K. W. McCulloch Pty. Ltd. 

In Launceston. 


Power output 
is a massive 
36wattsR.M.S. 
sufficient to 
fill a medium 
size theatre, 
if necessary. 

Frequency 
response of 
the cartridge 
is 20-20,000 
Hz. and the 
ampiifier is 
better than 
20-60,000 Hz. 
±: 2 dB. which 
covers every 
audible sound 
and many 
beyond actual 
hearing! 
The Grayson 
Oxford comprises 
★ The Sansui 
Model AU-101 solid 
state stereo amplifier. 

★ The Silcron Mk. iii 
beit driven turntabie. 

★ The Sansui Model 
TA-1050 precision 

tone arm. ★ A 
magnetic stereo 
cartridge with a 
diamond styius. 
★ Hand finished 
“works” cabinet, fitted 
with a dustproof 
perspex cover. ★ A 
matching pair of teak 
speaker systems 
fitted with 8" wide 
range speakers. 
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Wo*ve ool /lyle! 




iVFMURDO (AUSTR AU A) PTY UD. 

H9a<J Office and Factory: 

17-21 Carinish Road. Clayton. Victoria. 3168. Tel. 5443033 
N.S.W. 242 Blaxiand Road. Ryde. 2112. Tel. 807 1944 
$.A. 346-3^ Carrington Street. Adelaide. 5000. Tel. 231535 


AGENTS 

QUEENSLAND: Opuglaa Electronic* Ply. Lid 
Tti. 978222. 978656. Walton Elactronics Tal 
385275. WESTERN AUSTRALIA: W. J. Mon. 
criaff Pty. Ltd. Tal. 231194. 258140. AC T. 
Electronic Componanta Ply. Ltd Tat. 958811 
TASMANIA: W. 6 0. Oandara Pty. Ltd. Tat. 
312511. 34 4311. 


73/1/SW 


Style 3. 

Integral button frosted for maximum light 
dispersion 10 m.m. pitch. 


Style 2. 

Button with snap-in lens 15 m.m. pitch 


Style 5. 

Button with three sided snap-in lens 15 m.m 
pitch. 


Style 4. 

Round button with rear prism for maximum 
light transmission 12.5 m.m. pitch. 


Yes, we now have four 
NEW styles of illuminated 
Push Buttons to suit the 
well known Isostat push 
button switch range. 

You can make your choice 
of the exact style of illu¬ 
minated buttons to com¬ 
plement your equipment 
styling. 

Now, check all these 
features of Isostat Illumi¬ 
nated Push Button 
switches. 

ILLUMINAtlON 

By proven vibration-proof 
incandescent wedge-base 
lamps. 

6,12,24 and 30 volt (30 mA 
orl watt). 


VERSATILITY 

1 to 10 buttons; 2, 4, 6 or 8 
change-overs (also 2 Amp 
A.C. Module). 

Illuminated button pitch 
spacings; 10 m.m., 12.5 m.m. 
and 15 m.m. 

Push on-Push off and Inter¬ 
lock ('/4 Million operations). 
Momentary (1 Million opera¬ 
tions). 

Lockout and Solenoid opera¬ 
tions available. 

Can be mounted on Printed 
Circuit Boards or hand 
soldered. 


QUALITY 

Silver Laminate contacts, 
self wiping. Low contact 
resistance — low capacitance. 
Sealed contacts impervious 
to solder, flux or dust. 
Replacement contact shaft 
with new contacts can be 
qgickly inserted from the front. 


RATINGS 

A.C. Modules; 2 Amps at 250 
volts A.C. 

Standard Modules; 1 Amp 
at 250 volts A.C. 

Accepted by the S.E.C.V. 
for mains connection. 
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reducing the number of processing steps, no 
gold diffusion is used, thereby eliminating 
eight of the stages associated wiUi the 
conventional processing of bipolar devices, 
clearly a major saving in production costs. 
Altogether there are five stages with the 
GDI process: buried N-plus, isolation, 
emitters, contact holes and interconnection. 

A good example of the versatility of the 
GDI process is Ferranti’s newly announced 
200-gate uncommitted logic array. T^is chip 
contains sufficient components to build a 
system containing 200 gates, or a mixture of 
gates, flip-flops and other logic elements, in 
a single package that could replace 50 quad 
2-input standard TTL devices. It is also 
possible to interconnect the components to 
form linear circuit functions such as am¬ 
plifiers, oscillators and so on, or a hybrid 
containing both digital and linear functions. 

The standard uncommitted logic array 
contains 200 circuit-cells and is held in stock 
as a semiprocessed item requiring only the 
final aluminium inter-connections to be 
made to meet a customer’s specific 
requirements. Thus, once a customer’s 
design has been completed, a particular 
interconnection pattern is effected which 
connects the individual components to form 
each basic circuit function and the in¬ 
terstage connections to complete the 
system. 

This single stage operation involving a 
single metallising layer is in total contrast 
with earlier meftods involving multilayer 
metallisation, which is costly, difficult to 
achieve and leaves a question mark against 
the reliability of the finished device. As a 
manufacturing technique, the 200-gate 


CHIP FABRICATED from FerrantTs 200-gate uncommitted array, merely by adding the 
appropriate metallisation pattern. Both linear and digital functions can be performed by the 
elements available on the array, simply by changing the metallisation masking. This gives 
great flexibility. 


uncommitted logic array process is said to 
offer customers their own LSI products 
quicker, and with greatly reduced 
development costs, when compared with 
today’s wholly dedicated custom design 
route. It also opens up new areas where, in 
the past, the volume has been below the 
accepted economic threshold for a 
dedicated custom design. 

Tlie versatility of the GDI process is also 
well illustrated by an amplitude modulation 
radio receiver chip in a TO-18 package 
(often used for a single transistor in current 
radio receivers), which is capable of 
covering the long and medium wavebands. 
Details of the device were released by 
Ferranti recently. 

The chip forms a 10-transistor TRF 
receiver which operates from a small 
battery and provides around 30 mW output 
with a total harmonic distortion equal to or 
less than Ipc. Variable automatic gain 
control is featured. 

But to return to the present, the 200-gate 
uncommitted logic array is now com¬ 
mercially available in a variety of packages 
with pin counts up to 40-lead dual-in-line in 
either plastics or ceramic. Since the device 
requires only a single mask to complete a 
customer’s design, first samples can be 
ready in two months with design costs as 
low as{Cl,250, 

Finally, it has just been announced that 
Ferranti has gained full qualification ap¬ 


proval to the British Post Office “D3000 
Qass One” specification for their low- 
power, TTL integrated circuit manufac¬ 
tured by the GDI process. This is the first 
range of low-power, TTL integrated circuits 
to be granted full approval by the British 
Post Office. 

The GDI integrated circuits are approved 
for use in the Post Office’s high revenue, 
Qass One equipment, such as common 
control and multi-channel exchange 
^uipment, where failure in service may 
involve substantial loss of revenue. To 
obtain this approval it must be demon¬ 
strated that cumulative failures over 40 
years will not exceed 2pc in an environment 
of 70pc relative humidity, and 55G ambient 
temperature. 

Deliveries of the approved circuits have 
commenced against the i million order 
recently plac^ with Ferranti, and the 
circuits will be used in the miniaturised 
version of the SSAG9 audio frequency 
signalling system used in the British trunk 
network. 

The full range of low-power TTL devices 
is manufactured by Ferranti using the GDI 
process and includes twenty different 
circuit functions. Further approvals to both 
D3000 (Hass One and BS9400 will be gained 
progressively over the next few months. It 
is believed that this is the first low-power 
TTL to be completely designed and 
manufactured outside the United States. 
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Build this homodyne tuner 
for low distortion, hifi 


Following on from his discussion of AM detection systems and their per¬ 
formance, given last month, the author describes here an easy-to-build and 
low cost tuner using the homodyne principle. Using only two low cost ICsand 
a handful of parts, it provides a very high standard of reception. 

by J. W. HERBERT/ ZL2BDB*^ 


Because of the wide bandwidth and low 
distortion capabilities of the synchronous 
demodulator, at least one version has ap¬ 
peared in. IC form primarily for application 
as a video detector in colour TV receivers. 
The device is the Motorola MC1330P (Ref 2) 
and a block diagram presentation is given 
in Fig. 4 to show how it functions as an AM 
detector. 

The AM signal is fed into the input ter¬ 
minal (pin 7) and passes to a buffer am¬ 
plifier which provides two output paths. One 
path leads to the signal port of a product 
demodulator, while the other path feeds into 
a limiting amplifier. This serves the pur¬ 
pose of amplifying the signal and applying it 
to a pair of diodes in a shunt clipper circuit 
wherein the AM variations are clipped off 
the carrier wave, which now appears as a 
square wavetrain. The “square wave” 
carrier signal is then injected into an ex¬ 
ternal tuned circuit (pins 2 and 3) wherein 
the fundamental component is extracted to 
provide a sinewave signal for injection as a 
local oscillator source to the product 
demodulator. 

The product demodulator output consists 
of “beat-notes” due to the difference in 
frequency between the AM sidebands and 
reconstructed carrier, these being am¬ 
plified and fed out on pin 4. At this point a 
low pass filter can be employed to in effect 
set the passband response of the overall 
demodulator. 

At this point a most useful by-product of 
the product demodulation process can be 
brought out. As stated earlier the output of 
this stage is the mathematical product of 
the AM signal and reconstructed carrier. 
Since the signal carrier and the recon¬ 
structed carrier are inherently in syn¬ 

chronism and phase, we can call each Sin A. 
The product detector output then is 

Sin A X Sin A = Sin^A 

__ , C:os2A 

- 2 - r~ 

(Trig, identity) 

^The output signal then, as far as the 
carrier is concerned, consists of two 

components. There is a DC component, 
represented by the “* 2 ”, whose amplitude 
varies in proportion to the signal strength. 
Since the following amplifier is DC coupled. 


’^Department of Electronic Engineering, Cen¬ 
tral Institute of Technology, Petone, New 
Zealand. 


the output DC level shifts in accordance 
with station signal strength giving an 
automatic gain control voltage which can be 
applied back to the previous RF stage. 

The second component, represented by 
the (^s2A ,2 term, is a second harmonic of 
the carrier frequency. This should be 
removed by filtering in the audio output 
circuit, but can be significant in connection 
with interference, and this will be discussed 
a little later on in the article. 


The circuit diagram. Fig 5, shows how all 
of these features have been combined in a 
practical Homodyne tuner circuit that 
tunes the broadcast band. The antenna 
input is tuned by one section of a per¬ 
meability tuning unit to select the desired 
frequency and feeds any signal into pin 2 of 
the RF amplifier. The RF ampliRer as an 
ICtype CA3028A (RCA) (Ref 3) operating in 
the cascode mode, the output load being an 
RF choke and the capacitively coupled 
input of the MC1330P IC. 

Leaving the interstage coupling untuned 
ensures that no sideband cutting occurs at 
this point in the circuit. The detector tuned 
circuit is tuned by the second (ganged) 
section of the permeability tuner and must 
be aligned to track the input tuned circuit 


for optionum results. The demodulator 
output circuit (pin 4) is filtered by a .OluF 
bypass capacitor which introduces attenua¬ 
tion to frequencies above about 12kHz. The 
output circuit is also separately filtered and 
decoupled to pass the DC component back to 
pin 7 of the RF stage CA3028A for AGC 
purposes. With no signal input pin 4 is about 
5 volts and when a signal causes this voltage 
to fall to about 3 volts the AGC action is well 
established. 

Because of the relatively few compo¬ 
nents the whole tuner can be constructed on 
a 3^2 X 5 inch printed board. Layout is 
not critical, but that shown in Fig. 6 is 
recommended. Component values and 
location are also shown on the layout, which 
is viewed from the foil side. The original 
tuning unit is a “Q” Inductance type 164 
(Ref 4) but any broadcast band per¬ 
meability tuning unit of the type used in 


auto radios would be suitable. 

Assembly of the components on the board 
is very straightforward and it can be seen 
from the photograph that the resistors and 
electrolytic capacitors are “end mounted". 
A minimum amount of heat should be used 
when soldering in the IC’s. It will be 
necessary to mount the PCB onto a chassis 
and fit a dial scale of some sort. 
Arrangements will vary depending upon 
where the tuner is to be installed but Fig 7 
shows how a simple 18 gauge aluminium 
chassis can be bent to form the dial backing 
plate as well. 

A small piece of “tin" can be cut and a 
piece of stiff wire soldered to it to form a 
pointer. A tail should be left on the rear side 
of the pointer to facilitate fixing to the dial 



F/g. 4: Block diagram of the MC1330P IC, when connected as a synchronous demodulator 
for homodyne reception. The AM signal is split into two parts, one of which is stripped of 
modulation before reaching the product demodulator. 
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The prototype homodyne tuner has been 
evaluated with suitable test equipment with 
the following results. Frequency response 
(3—dB points) at 600kHz was 20Hz to 
12kHz, >^ile at 1,400kHz it was 20Hz to 
15kHz. Total harmonic distortion at IkHz 
with SOpc modulation was approximately 
O.Spc. AGC threshold is at 500 microvolts, 
and the range about 40dB. AF output level is 
500 millivolts peak to peak. 

Tlie frequency response obtained at the 
low end of the band was found to be limited 
primarily by the antenna tuned circuit 
selectivity, while at the high end of the band 
it is limited by the purposely introduced 
audio roll-off. 

Although the sensitivity for the AGC 
threshold may seem poor, in practice local 
broadcast stations generally lay down quite 
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cord. The author used 6BA nuts and bolts 
with Vi inch spacers to form guides for the 
dial cord. A piece of stiff white paper can 
then be glued on to the dial backing plate, 
numerals being added with *'Letraset'* 
after alignment. The tuner chassis can then 
be mounted behind the front panel of the 
final cabinet, in which a dial cutout has 
been provided, finished off with a piece of 
shaped perspex that forms the dial face 
plate. 

The rear of the perspex can be masked 
with sellotape and sprayed with a black 
aerosol paint to form an attractive window. 
Holes can be drilled through this face plate 
to take the tuner shaft and two countersunk 
mounting screws, as outlined in the sketch. 

Alignment is easily achieved with the 
following procedure. Connect a voltmeter 
between pin 4 of the MC1330P and earth. 
With no incoming signal and a 12 volt power 
supply, this should read about 5 volts. 

The receiver tuning range is set by the 
antenna tuned circuit, whose adjustable 
slug (on the permeability tuner) and 
trimmer capacitor should be adjusted to 
achieve a satisfactory tuning range at the 
low and high frequency ends of the band 
respectively. 

Tune in a signal from a known station (or 
use a signal generator) at the low frequency 
end of the band and adjust the demodulator 
tuned circuit slug for minimum DC output 
on pin 4. Then tune a signal at the high 
frequency end of the band and adjust the 
demodulator trimmer capacitor for 
minimum DC output on pin 4. Itiese ad¬ 
justments interact somewhat and should be 
repeated alternately until tracking is well 
established. 


EARTH 


12>16V 


I— 


Fig. 5. Above shows the circuit of the author's homodyne tuner, showing its essential 
simplicity. At top is a completed commercial version of the tuner being sold as a kit in New 
Zealand. 


At right is a view of the tuner board before 
being mounted in its case. Below is a view 
of the completed unit, showing the simple 
power supply added. 
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First we made them 
easy to use. 

JVow weVe made them 

easy to get 


Yes, we now have distributors. The best 
there are in Australia. These distributors 
have in stock our complete line of LED 
displays and LED lamps. ^ 

Easy to use. Ail these products are solid- 
state and directly DTL-TTL compatible. And 
they are ail designed for ease of application. 

A complete LED lamp family. Our LED 
lamp family offers a complete selection of 
lens, lead and light output combinations. 
Our new T-1 Mini-LED is just 0.126" in 
diameter. This device offers high 
brightness over a wide viewing angle. And 
you have a choice of lenses; red diffused, 
clear or clear diffused. This little gem, 
known as the 5082-4480, costs just 45c in 
100 quantities. The T-1% long lead wire 
wrappabie 5082-4880 lamps start at 45c 
each in 100 quantities; 
the short or bent lead 
5082-4440 LEDs 
start at 45c in 
100 quantities. 

Higher volume 
prices on all these 
devices are even 
more attractive. 






A new low-cost isolator. At 5 MHz 

bandwidth, it’s 25 times faster than 
any other Isolator on the market. It has 
a high DC isolation voltage of 2500 volts, 
and a high common mode rejection of 
10 volts at 2 MHz, making the 
5082-4350 ideal for eliminating ground 
loops in digital or analog line 
receivers, floating powej; 
supply and feedback 
networks. Prices 
start at $2.66 each 
in 100 quantities. 

A low-cost LED display., Our numeric 
and hexadecimal displays have simplified 
your designs with on-board electronics, 
standard package configuration, and 
categorized light outputs. Best of all, the 
5082-7300 numeric has a new low price of 
$10.80 in 100 quantities. 

A new 1.5" LED numeric. 

This new LED display, 
visible from 60 feet, has 
on-board electronics, 
wide viewing angle, 
and is designed 
for edge mounting 
in a standard 


Source 



PC board socket. Solid-state reliability 
makes the 6082-7500 Ideal where 
dependability is Important. The price is 
$23.40 each In 100 quantities. 

Small character LED displays. The 
5082-7405 is a 5 digit 
end stackable display. I 
minimizes power 
consumption and 
offers ease of 
Implementation 
with a standard 14 
PIN DIP package. At 
only 7 mW per digit, 
this display is ideal 
for calculators, 
portable instruments 
and anywhere that low power and high 
brightness are important.The 5082-7405 is 
priced at $2.97 per digit in 100 quantities. 

Easy to get. Call the distributor nearest 
you for immediate delivery. Or write us 
for more Information. 
HEWLETT-PACKARD AUSTRALIA PTY. 
LTD., 22-26 Weir Street, GLEN IRIS, 3146, 
Victoria. Telephone: 20 1371 (6 lines). 
Other offices in Adelaide, Brisbane, 
Canberra, Perth and Sydney. Also Auck 
land and Wellington, New Zealand. 



HEWLETT Jip] PACKARD 




DISTRIBUTORS:— 

VIC. 

RADIO PARTS GROUP, 

562 Spencer Street, 
West Melbourne, 3003. 
Phone: 329 7888, 30 1251. 


N.S.W. 

RADIO DESPATCH SERVICE, 

869 George Street, 

^ Sydney, 2000. 

Phone: 211 0816. 


COMPONENTS 


S.A. 

GERARD & GOODMAN PTY. LTD., 

192 Bundle Street, 

Adelaide, 5000. 

Phone: 23 2222. 


90331/30037 
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FOLD TAIL OVER CORD 



4 X CIn ALUMINIUM 

CHASSIS SLUQ ALIGNMENT HOLES 


Fig. 7; Details of the metalwork for the tuner, as suggested by the author. As the circuitry is 
quite non-crjticai, many other layouts could be used if desired. 


high field strengths. Within a 20 mile radius 
of five NZ broadcast stations the prototype 
tuner was found to be operating with the 
AGO past the threshold, using only a six foot 
length of wire as Uie aerial. 

Because of the wide bandwidth capability 
of the tuner it could be prone to lOkHz 
'^whistles.*' These are usually caused by 
adjacent stations whose carrier is located 
only lOkHz apart from the desired station. 
Since local stations have frequency 
allocations so as to avoid this situation it 
should not normally be a problem. In ad¬ 
dition, the relatively poor sensitivity 
coupled with AGC action reduces the 
strength of distant stations sufficiently to 
render them ineffective at producing 
‘‘whistles.” 


this appeared ip the audio output. The level 
of the interference at the most un¬ 
favourable locations is not. of annoying 
strength, but it is worth noting that this 
effect can occur and is one of the limitations 
of this particular homodyne circuit. 

Much further development is possible 
with the homodyne technique and in part¬ 
icular the MC1330P IC could be applied to 


communications receiver circuitry. The 
existing tuner circuit could be made 
suitable for long distance reception by 
tuning the interstage coupling (i.e. replace 
the RFC with a tuned circuit). This would 
increase the sensitivity greatly. Similarly 
the addition of switched audio filtering 
would provide variable selectivity. 

By link coupling a BFO to the associated 
tun^ circuit the MC1330P functions as an 
excellmt CW-SSB demodulator. This has 



Fig. 8: The simple power supply used by the 
author to power the prototype tuner. The 
current drain is very modest. 

It must be admitted that in the author’s 
area at some locations a faint lOkHz 
“whistle” could be heard on a station 
operating on 570kHz. Since the nearest other 
NZ station carrier is on 980kHz, there 
seemed to be no obvious explanation. It 
should be recalled however that the product 
demodulator multiplies the signals fed to its 
two input ports as outlined previously. The 
second harmonic of 570kHz is l,X40kHz and 
is naturally produced within the product 
detector; this coupled with the poor 
receiver selectivity allowed another (more 
local still) strong station operating on 
1,130kHz to find its way to the detector. The 
frequency difference is of course KMcHz and 


DUAL-TRACE TRlGCa^ 
OSCUOSCOPE 





MODEL CS-1554 


SPECIFICATIONS 
CRT - 130ARB1 
VERTICAL DEFLECTIONS — Functions: CHI, CH2, 
CHOPPED, ALTERNATE. ADD (Sum of CHI and CH2). 
Sensitivity: lOmV/cm to 20V^m. 

HORIZONTAL DEFLECTIONS — Sensitivity: 250mV/cm. 
Bandwidth: DC to IMHz at — 3dB. 

SWEEP CIRCUITS — Method: Trigger sweep. Automatic 
sweep. Time Base: 0.5 microsecond/cm to 0.5 second/cm In 
19 calibrated steps with continuously variable control for 
TV-H, TV-V, and EXT. 

SYNCHRONIZATION — Triggering: Internal. CHI, external 
or line, either or — on all modes. Range: CHI: More than 
10 Vpp. Internal: More than 10mm on screen. External: 
More than 1 Vpp. 

POWER REQUIREMENTS - AC100/117/230V 50/60HZ 
27W. 

DIMENSIONS — 250mm(W) X 230mm(H) X 440mm(D). 
WEIQHT-8.4Kg. 

MRAMET£RS 

PTY. LTD. 

SYDNEY 43 6577 • MELB 90 7444 # ADEL 51 6718 
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OUR NEW ADDRI 

ESS .. ■ aiECK BELOW 

K 
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T 

S 

- LARGER PREMISES 

BETTER PARKING - 



GUITAR AMPLIFIERS & SYSTEMS 
10 TO 200 WATTS - RMS 


PLAYMASTER 132 


P.A. AMPLIFIERS & SYSTEMS 
10 TO 100 WATTS - RMS 


PLAYMASTER 136 


STEREO AMPLIFIERS & SYSTEMS 
3 TO 60 WATTS - RMS 


PLAYMASTER 138 


ALL SOLID STATE UNITS - CAN BE SUPPLIED WITH 
MULT! CHANNEL MIXING & BALANCE UNITS FOR 
VOICE a INSTRUMENT GROUP B STAGE WORK. 


DIGITAL V.O.M. 


MAIHI SIOCWSTS OF HU CEKML MKO ( aECIMNC OMNIDIT PHtlS - fOU MW IF - WE WU OUOTE 

Valves — Transistors — 2!ener & Power Diodes — Semi-Conductors — Diacs — Triacs — S.C.R/s — l/C's. Speakers 

— Microphones — Colls — IFT's. Transformers — Inst Cases — Metalwork. Players & Changers — Meters — Relays — 
Condensers — Resistor^ — Bezels — Styll — Cartridges — Recording Tape ~ Probes — Instruments ~ Potentiometers 

— Crystals — Ferrite Beads — Cores — Baiuns — Terminals-Co-Axial Plugs 8t Sockets — Multi Connectors — Printed 
Circuit Boards — Copper Winding Wire — Etc. — Etc. — Send for prices sheets — Post 20c. 


POPULAR KITS - TOP QUALITY - LOWEST PRICES 


INST^JJMKNTS 

1. Sin wide 'range. 

2. 1963, 3in cal. 

3. Audio. 

4. 1966. 3in. 

6! &w:1ironfc®SW. 

7. W / band Preamp. 

MULTIMtTERS 

aiJV.T.V,M.*t 

8. 20K Ohm / Volt 
protect^ M/ AA. 

9. Probe for above. 

10. Protected O.C. M/M. 

14. Solid State A.F. 
Milirvoltmeter. 

15. Noise Distortion 
MiilTvoTtmeter. 

16. Standard V.T.V.M. 

17. 1966 — V.T.C.M. 

18. 1968 — V.T.V.M. 

BRIDOES 

19. Standard R / C. 

20. 1966—R / C. 

21. 1968 R / C and 
Signal Injector. 

TV INST.^S 

22. Sweep and marker 
Generator. 

25. m®<iiSd. 

noise Gen. 

26. Pattern Gen. 

27. Trans, pattern Gen. 

28. Wild range 
pulse Gen. 

AUDIO INST.'s 

29. 1960 Audio OSC. 

30. 1962 High perf. 
audio Gen. 

31 . Crystal locked std. 

32. Electronic tuning 
standard. 

33. 1965. Solid State 
audio OSC. 

34. Direct reading 
A.F. meter. 

36. 1967 Transistor 
audio Gen. 

37. Additive frequency 

38. S.^?^fone burst Gen. 
38A. 1968. Solid State 

A.F. Generator. 

R.F. INST.U 

39. 6 band service 
oscillator. 

r -Jlr^^SvWave meter. 
'Q"' meter. 

40A..CrYStal Calibrator 
-Solid I 


I state. 




Solid stat< 


r 

Mde 


range. 


ii: 1:8:8:: 

43. Trans, j 

*■ 

ttfsforised signal 


. adaptor. 

IS. service osc. 
lie sign 


44. Simple signal 

45. WSS1S" 

tracer, 

46. Transistorised osc. 

47. Basic test osc. 

48. Transistor test 
48A. IF. Align osc. 

49.1960. Trans. Tester. ^ 

50. 1968 Transistor test set. 

51. valve and Transistor 

52. Stethoscope. 

53. Moisture alarm. 

54. Electronic Pistol range. 

55. Transistor Geiger 

56. Llght^Kiam alarm. 

57. Burglar alarm. 

58. Fiasner unit. 

59. Transistor alarm. 

60. Electronic switch. 

61. Photo Timer. 

62. Direct reading Im- 
p^ance meter. 

63. Electronic anemometer. 

64. S.W.R. indicator. 

65. Simple proximity alarm 
unit. 

66. Metal Locator. 

67. Electronic metronome 

a . Bonao Drums. 

A. Keyless organ. 

6BB. Theremin. 

68C. Laser unit. 

68. D. Color organ. 

68E. Stereo Headphone 
Adaptor. 

BATTERY CHARGERS 

69. Universal unit. 

70. 1 amp unit. 

REGULATED POWER 
SUPPLIES 

71. Transistor ?v. 

72. Transistor, fully 

74. 1968 lab. type. 

D-30v supply. 

74A. Simple pwr. supply 

VOLTAGE-CURRENT 

76. Vari-tach. motor 
speed control. 

77. JfKW auto light 
dimmer. 


78. 4KW auto, light 
dimmer. 

79. Model train ^troi unit. 

79A. Vari Light Dimmer. 

80. Model train control unit 
with simulated inertia. 

81. Above hi power. 

82. No. 81 with simulated 
inertia. 

TACHOMETER UNITS 

83. 6 or 12v Std. 

84. 6 or I2v Muiiard. 

85. 6 or 12v with 
dwell angle. 

86. Tachometer and dwell 
angle unit for service 
stations. 

TRANSISTOR IGNITION 

87. Ro-Fo. 6 or 12v. 

88. Hi Fire 6 or 12v. 
(ti^nsformer), 

nit.. 


CONVERTERS 


MB.' iiSitrciriV ignition. 

POWER COI 
.89. g.C.-D.C. L_„. 

W. P C. p.?. 40w. 

91. D.C. O.C. 40w. 

12v — Input 

92. D.C. O.C. TOw 




93. O.C..O.C. 

12 V — Input. 

94. O.C. D.C. 1^. 

24v — Input. 

95. D.C. O.C. ?25w 24v 

— Input Q. 
HIGH-FIDELITY 
-IFIER 


ti?: 


AMPLIFIERS 
MONO UNITS 

96. Hi Fi 3. 

97. Muiiard 

98. Muiiard 

99. Muiiard 
transistor. 

100. Transistor 20w. 

101. Transistor 60w. 
STEREO UNITS 

Iff 

V) 10-10. 

It) 1010. 


102. Muiiard ! 

103. Muiiard I 
1M. Muiiard I 

105. Muiiard ( 

106. Muiiard { 

107. Muiiard ( 

108. Philips Twin 10 . 
111. Hi FiaO Plus 60. 

P / M 128. 


112. P 


aymaster 2-2. 


113. P aymaster 3 plus 3. 

114. P aymaster unjt ‘ 

111: P 

117. P 

118. P 

119. P 


aymaster unit 3. 
aymaster unit 4. 
aymaster TO plus 10 
aymaster ioi. 
aymaster (t) 105. 

122. 10 watt std. 


122A. Muiiard 20w Solid state. 
122B. Muiiard 40w. Solid state. 

lapsniis-. 

125. 30 watt (t). 

126. 100 watt std. 

127. Stereo P.A. 

GUITAR UNITS 

128. 10 watt std. 

129. 25 watt std. 

130. 35 watt std. 

131. 50 watt std. 

132. 70 watt (t). 

133. Playmaster 102. 

134. Playmaster 103. 

135. Playmaster 40w. 116. 

136. Playmaster SW 117. 

137. Gu tar fuzz box. 

138. Guitar Waa-Waa. 

139. Reverb unit. 

140. Guitar preamp. 

IMA. Guitar 50w. Solid State 


125. 


STEREOGRAMS 

141. Playmaster 105. 

142. Playmaster 106. 

143. Playmaster 107. 

143A. Playmaster 124. 

CONTROL UNITS 

144. Playmaster No. 9. 

145. Playmaster No. 10. 

146. Playmaster No. 104. 

147. Playmaster No. 112. 

152. P / M 127. 

PREAMP UNITS 

153. Transistor — Mono. 

154. Transistor — Stereo. 

155. Transistor — Silicon., 
mono. 

156. Transistor F.E.T. 
mono. 157. 

157. Transistor dyn. mic. 
mono. 

158. Above-Stereo. 

159. Playmaster 115 
F.E.T. Stereo. 

160. Playmaster 115 mag. 

161. Sound projector. 

163. Vrans — 4 ch. 

(1967). 

164. Valve — 4 ch. 

^ TUNER UNITS 

165. Playmaster u / style. 

166. Playmaster No. IT 

167. Playmaster No. 114. 

168. Playmaster No. IM. 

169. Playmaster No. 123. 

170. Philips Miniwatt. 

180. Trans — Long range. 


TAPE UNITS 

181. Trans. Preamp. 

182. Playmaster 110 (M). 

182. Playmaster 110 (S). 

183. Power Unit 110. 

184. Adaptor 110 

185. Playmaster 119 
Adaptor. 

1M. Muiiard Trans Tape Amp. 

RECEIVERS 

189. F remedyne 4. 1970. 

190. Fremodyne 4 
R.F.Sect. only. 

191. Synchrodyne. 

192. Communications RX. 

193. peltahet RX. 

194. f Band 

Change S/net RX. 

195. Explorer VHF Tran- 
sistor RX. 

196. interceptor 5 Semi 
Comm. RX. 

197. 1967 Ail-Wave 2. 

198. 1M7 All-Wave 3. 

199. 1967 Aii Wave 5. 

200. 1967 All-Wave 6. 

201 1967 All-Wave 7. 

203. Transporta 7. 

203. Transistor 8 
3 Band. 

204. 3 Band 2V RX. 

205. 3 Band 3V RX. 

2M. All Wave 1970 I / C 2. 

207. Versatile Mantel Set 

208. All-Wave Transistor 3 

210! 19M F.EJl. 

210A. I/C TRF RX. 

210B. R.F. Preamp. 

210C. "Q" Multiplier. 

210D. 1970 Communciations. 
Solid state 

TRANSMITTERS 

211. 144 MHz SOW. 

Linear Final. 

212. 144 MHz 20W. 

213. 144 MHZ 20W. 

214. 144 MHz 18W. 

215. 144 MHZ S.S.B. 

216 3 Band A.M. 

217 Basic 3 Band. 

218 5 Band. S.S.B. 

219. 1967 S.S.B. 

CONVERTERS 

220. 50 MHZ 

221. 144 MHz, 1970. 

232. 50 and 144 MHz 
_ Crystal Locked. 

223. 19& $/ W. 

224. 1965 S / W 2 Band. 

225. 1966 3 Band. 

226. Basic $/ W. 

V.F.O. UNITS 

227. Remote Unit. 

‘ 7,^y 9.H.F. and V.H.F 


. All transistor. 


I 


PHONE 

662-3506 


E D A E 

m SX EiB PJY. LTD. 

118 LONSDALE STREET, 
MELBOURNE - 3000 - VIC. 


PHONE 

662-3506 
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Fig. 6: The wiring guide for the tuner board. Note that it is viewed from the copper foil side. 
A t top is another view of the complete unit 


been proved by the author but with this 
simple arrangement the AGC feature is 
lost. More work could be done here to solve 
the AGC problem. Further it seems possible 
that by employing the automatic fine tuning 
(AFT) buffer-amplifier of the MC1330P (pin 
1) and coupling it back to a tap on the tuned 
circuit, a self oscillating product demodu¬ 
lator would be obtained. 

As it stands, the MC1330P is quite an 
effective slope detector of FM signals but 
for best results should be preceded by 
limiting IF amplifier stages. 

With these fields open to the amateur 
experimenter, it is to be hoped that further 
developments and applications of»both the 
Homodyne principle and the MC1330P IC 
will appear in print before too long. Cer¬ 
tainly those who construct the tuner 
described in this article will acquire an 
interesting and rewarding introduction to 
the Homodyne technique. 


REFERENCES 

1. Radiotron Designers Handbook, Fourth 
Edition, Langford Smith, RCA, 
Harrison, N.J. 

2. Linear Integrated Circuits Data Book, 
First Edition, Motorola Inc. 1971. 

3. RCA Solid State Data Book SSD201, 
RCA. 

4. “Q*’ Inductance Specialists, Box 3018, 

Tauranga, NZ. ® 

Editor’s Note: We understand that per¬ 
meability tuning units of the type required 
for this project are available from a number 
of disposal sources. An alternative source 
might be a discarded car radio, as many 
valve units are now quite obsolete. 

More adventurous constructors may care 
to investigate the idea of using matched 
varicap Sodes for tuning. With a little 
thought, it should be possible to satisfy the 
“both ends floating” requirement for the 
demodulator tuned circuit. 


Theresa place 
for you in the 
growing world 
of electronics 

Whether you’re a hohby 
enthusiast or have professional 
ambitions, a Stott’s course will 
help you f^d it. 


Every day the number of applications 
for electronics in industry, science and 
business increases. It’s a field which 
offers valuable career opportunities in 
manufacture, installation, servicing 
and sales-but only for people with 
thorough training. 

That’s why Stott’s have just introduced 
an important new course, Introduction 
to Electronics. It combines both the 
theoretical and practical aspects, and 
includes a number of experiments to 
give you experience in the construction 
of electronic equipment. Extensive kits 
are supplied with the course. 

Other Stott correspondence courses 
will help you become expert in the 
theory and practice of radio communi¬ 
cations, or give you the know-how to 
get an Amateur Operator’s certificate: 
Radio for Amateurs Course: 

From radio basics, to intricate prin¬ 
ciples. Receiver design and construc¬ 
tion. Latest techniques in electronics. 
Everything you’ll ever need to know, 
made easy to understand by top radio 
engineers. 

Amateur Operator’s Certificate: 

Gives you the background knowledge 
and the skills you need to pass the 
PMG exams and get your Certificate of 
Proficiency. 

Make your place in the world of 
electronics. Start today by sending in 
the coupon below. 
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Powerpac 

a low cost general-purpose battery eliminator 

Anyone who had a battery-operated record player or cassette recorder knows 
that battery replacement can become monotonously frequent and downright 
expensive if the machine is used often. Ideally, the machine should be 
powered from the AC mains where possible. Here is a low cost mains adaptor 
which we have called the 'Towerpac"; It uses only two economy silicon 
transistors. 

by LEO SIMPSON 



Powerpac is a compact, regulated power 
supply whose output can be set by 
screwdriver to any voltage between 3 and 
12VDC. Maximum current is about 500mA 
at 12V, with higher currents available at 
lower settings. Hum and noise output is 
very low and the unit is protected against 
accidental short circuits. 

Most cassette recorders require a DC 
supply of between 6 and 9V at up to several 
hundred milliamps. Normally, this is 
supplied from the requisite number of “C” 
size carbon-zinc cells. At the level of current 
required, the batteries do not last very long 
at all, especially if the machine is used for 
long listening or recording sessions. 

It was mainly to satisfy the power 
requirements of these machines that the 
Powerpac was designed. However it is also 
suitable for powering transistor radios with 
DC rails of 3 to 12V, portable (battery 
operated) record players and automotive 
cartridge players — although some car¬ 
tridge players may require heavier current 
than the Powerpac can supply. 

As well as powering the above audio 
appliances, Powerpac can also be used to 
provide a 5V rail for digital logic circuitry. 
The circuit could also be used as the basis 
for a simple variable power supply with 
optional metering circuitry added. 

As the accompanying regulation curves 
show, the performance of the prototype 
Powerpac is quite good considering the 
circuit simplicity. At 12V, the supply 
delivers 500mA before coming out of 
regulation. At the point where regulation 
stops, the ripple (lOOHz) superimposed on 
the DC increases very rapidly. Voltage 
change, from no load to full load at 500mA, 
is 0.35V. 

At the 9V setting, the performance im¬ 
proves; regulation ceases at 600mA for a 
load voltage drop of less than 0.25V. At this 
current, the lOOHz ripple is only 10mV peak- 
to-peak, as shown by the curves. More 
current again can be delivered at the lower 
voltage settings. 

A simple method has been devised to 
protect the Powerpac from short circuits, 
by limiting the current into a short circuit to 
1.2A. This means that the maximum surge 
current supplied to a load when first 
switching on is also 1.2A. While the 
Powerpac is thus protected against inad¬ 
vertent short circuits, a short circuit should 
not be maintained for more than about five 

Right: Performance curves for the 
Powerpac. 
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minutes, otherwise the Powerpac will 
become very hot and damage could possibly 
result. 

Since the concept of the Powerpac was to 
provide a convenient and economical 
supplement to battery power, we have tried 
to keep the cost as low as possible while 
maintaining reliability and good per¬ 
formance. A first step towards this was to 
select a low cost transformer, the Ferguson 
PF 3600 which has the advantage of a low 
profile (making it suitable for use in a 
compact shallow case). It has two 15V 


windings and a nominal maximum rating of 
20VA. There is no reason why electrically 
equivalent transformers cannot be sub¬ 
stituted provided they fit into the available 
space. 

Refer now to the circuit diagram The two 
windings of the power transformer are 
connected in series and two diodes in a full- 
wave rectifier supply DC to the 
2200uF 25VW filter capacitor. With a 240V 
input to the transformer, the voltage across 
the filter capacitor at no load is about 23V 
DC. We could have connected the two 
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windings in parallel and used a bridge 
rectifier to get much the same result but we 
felt the cost of the extra two diodes was not 
justified for the small likely improvement 
in performance. 

Regulation in the Powerpac is obtained by 
the following mechanism: The 2N3055 
silicon power transistor functions as a 
“voltage-follower”, reproducing the 
voltage at its base (minus 0.7V) at its 
emitter — which is connected to the output 
terminal. The base voltage of the 2N3055 is 
controlled by the BC108, which functions as 
an “error amplifier’*; it compares a portion 
of the output voltage at its base with the 
voltage drop across a silicon power diode 
connected in series with its emitter. 

Bias current for the 2N3055 is provided by 
an RC filter network consisting of a 
220uF 25VW capacitor plus a 390 ohm and 
a 100 ohm resistor. These provide base 
current filtering and limiting in the case of a 
i^ort circuit. 

If the input voltage to the regulator rises 
and or the load current drops the load 
voltage will tend to rise. The “error am¬ 
plifier” transistor senses this rise and be¬ 
gins conducting more heavily thus robbing 
the 2N3055 of base current and causing it to 
move towards cut-off until the load voltage 
is back to the required setting. 

Similarly if the load voltage tends to drop, 
the error amplifier conducts less heavily so 
that the 2N3055 has more base current and 
can turn on harder to restore the load 
voltage to the required value. These fluc¬ 
tuating adjustments will be continuous so 
that, in practice, the load voltage variations 
over the operating current range will be 
small. 

Maximum current handled by the error 
amplifier transistor is of the order of 40mA, 
at the 3V output setting. This means that a 
small signal transistor such as a BC108 can 
be used. However, the maximum power 
dissipation, whidi occurs if the output is set 
to about U.5V, is about 250mW which means 
that flag heatsink is required for the BC108. 
Plastic encapsulated transistors such as the 
BC148or BC2b8 cannot be used as they have 
a lower dissipation rating than the TO-18 
metal encapsulated devices. 


Several advantages result from using an 
ordinary silicon power diode instead of a 
zener diode to provide the reference voltage 
for the error amplifier transistor. The first 
is lower cost; the second is a lower 
available voltage from the Powerpac. If we 
used a 3.3V zener diode (the lowest voltage 
rating currently available), the minimum 
voltage that we could set the Powerpac to 
and obtain good regulation would be about 
4.5V. With the ordinary diode, on the other 
hand, we can set the minimum output 
voltage to below 3V. 

Readers will be aware that a varying 
current will be drawn by the error am¬ 
plifier, and therefore the reference diode 
current varies. This means that the 
reference voltage must vary also and 
ideally this variation should be minimised 
by using a reference diode (or zener) with a 
very sharp “knee” characteristic. This is 
another way of saying the voltage should 
not change for varying current. Here again, 
the advantage tends to lie with the silicon 
power diode when compared with a zener 
diode of less than 5 volts. 

Short-circuit protection is provided by the 
12 ohm 10 watt resistor connected in series 
with the collector of the 2N3055. This is 
simple and economical and has the ad¬ 
vantage that it needs no adjustment. 
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Internai view of the Powerpac. Note the flag heatsink on the BC108 transistor. 




Use the circuit in conjunction with the wiring diagram to ensure straightforward assembly. 
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Powerpac 


The resistors in series with the output 
voltage adjustment potentiometer are 
selected to give an approximate overall 
adjustment range of 2.6 to 13V. 

^me further points concerning the 
voltage regulation curves can now be ex¬ 
plained. Readers will notice that the 
voltage current curves are straight and 
unbroken for the most part and this re¬ 
presents the region in which the supply does 
regulate the output voltage and ripple is 
maintained at a low value. Where the curve 
becomes dotted the regulation ceases and 
ripple voltage suddenly increases. Note also 
that the supply regulates up to 500mA at 12 V 
but up to 1 amp at 3V. 

This does not mean that a continuous 
current of 1 amp should be drawn for long 
periods from the Powerpac, because the 
transformer is only rated to deliver 700mA 
continuously. What it does mean is that, at 
voltages below 7.5V, the Powerpac will 
deliver a constant voltage for peak currents 
in excess of 700mA but the average current 
should not be more than 700mA. 


POWERPAC PARTS LIST 

1 Diecast or steel case, 165 x 115 x 
51mm 

1 Transformer, 2 x 15\/ at 20VA, 
Ferguson PF3600 or equivalent 
1 16 SWG aluminium heatsink (see text! 

1 2-pin polarised socket 

2 8-lug tagstrips 

1 2N3055 silicon power transistor 
1 BC108, BC107 silicon transistor with 
flag heatsink 

3 EM401, BY126/ 100 silicon diodes 
1 2200uF/ 25VW electrolytic capacitor 
1 220uF/ 25VW electrolytic capacitor 
RESISTORS 

(watt unless specified} 

1X Ik, 1X 390 ohms, 1 x 220 ohms, 

1 X 100 ohms,, 1 X 12 ohms / 10 watts. 
SUNDRIES 

4 rubber feet, 2 solder lugs, mains cord 
and plug, cord damp, insulated terminal 
block, TO-3 transistor hardware, 
grommet, varnished cambric sleeving, 
hook-up wire, screws, nuts, lock- 
washers, solder. 


If a more generously rated power trans¬ 
former was on hand it could be used to 
increase the ratings of the supply. But in 
this case the circuit should ideally be re¬ 
designed to give optimum performance 
with a different transformer. 
CONSTRUCTION: The Powerpac is con¬ 
veniently installed in a box measuring 16.5 x 
11,5 X 51mm ( 6*2 x 4*2 x 2 inches) which 
may be a diecast case or a sheet steel box 
with “biscuit tin” lid and finished in 
hammertone enamel. Whatever box is used, 
make sure the transformer fits before 
purchase. 

Mount the transformer at one end of the 
case. Then mount the power transistor on 
its heatsink. This is made from a piece of 16 
SWG aluminium measuring 90 x 66 mm bent 
so that it has a 66 x 38mm mounting flange. 
It is secured to the case with one screw and 
nut. plus a lock washer. All screws should 
have lockwashers otherwise they become 
Irwse before very long. 

Use a mica washer and plastic bushes to 
insulate the transistor from the heatsink. 


Both the mounting.face of the transistor and 
the appropriate area of the heatsink should 
be lightly coated with silicone compound. 
The rest of the hardware may now be in¬ 
stalled. 

A defined procedure must be used for 
installing the power cord. It passes through 
a grommetted hole in the side of the chassis 
and is secured with a cord clamp. The earth 
wire is terminated to a solder lug screwed to 
the case, while the active and neutral wires 
are connected to an insulated terminal 
block. The transformer primary wires also 
connect to this terminal block. All the 
transformer leads have push-on connectors. 
Make sure you obtain a set of leads with the 
transformer. 

.Of the four secondary wires, the two 
outside wires connect to the diodes while the 
centre pair connect to the negative elec¬ 
trode of the 2200 uF capacitor. Note that the 
12 ohm 10 watt resistor should not connect 
directly to the 2200 uF capacitor but via a 
hook-up wire link as in the wiring diagram. 
This is to stop heat generated by fiie resistor 
being conducted directly into the capacitor. 
Note that the rectifier diodes and the Ik, 390 
and 100 ohm resistors should have their 
leads sleeved with varnished cambric 
(spaghetti) to prevent the possibility of 
short circuits. 

If the constructor wants to make the 
Powerpac tamperproof he can mount the 
preset tab potentiometer inside the case so 
that the lid has to be removed to adjust it. 
Alternatively, it can be replaced by 
selecting two fixed resistors to give the 
required output voltage. For a high voltage 
the base of the error amplifier transistor 
must be taken down the divider, and vice 
versa. 


Do not forget to place the flag heatsink on 
the error amplifier transistor. If you cannot 
obtain one from your parts supplier, it is 
easy to fashion one from a piece of tinplate, 
brass or copper. 

When assembly is complete, carefully 
check the Powerpac against the circuit and 
wiring diagrams. Note that no part of the 
low voltage circuit is connected to chassis. 
For this reason, it is necessary to ensure 
you purchase a transformer meeting the 
SAA standard C126, such as the one 
specified. 

When power is applied the output voltage 
may be set, without a load connected, using 
a multimeter. Under conditions of light 
load, all the circuit components should 
remain cool, or at most, warm to the touch. 

No doubt there will be some readers who 
will find that their Powerpac does not work 
after they have carefully assembled, 
checked and switched on . For the benefit of 
these we provide the following short 
trouble-shooting procedure. You will need a 
multimeter to follow it. 

If you cannot obtain any output voltage 
and the base voltage of the 2N3055 is at 
approximately 0.7V with respect to 
negative, then the BC108 is probably short 
circuit. If the voltage at the output is above 
20 V and not adjustable by means of the 
potentiometer, then there are several 
possible causes: the BC108 is open circuit: 
the reference diode is open circuit or 
reverse connected; the 2N3055 is short 
circuit or finally, the potentiometer wiper is 
not contacting the element. 

So there it is — simple to build and easy to 
get going. For around $16 or less you will 
have a very handy power supply and one 
which does not go “flat”. ® 
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4-Channel HiR as we see it now 


As the months drift by, the subject of quadraphonic reproduction continues to 
confuse the hi>fi scene. People inside as well as outside the industry are still 
uncertain as to whether it is pure gimmickry or a means to greater realism. 
They are just as confused about the technical system that should be adopted. 
When the experts disagree, what hope is there for the ordinary enthusiast? 


by NEVILLE WILLIAMS 


The introduction of the quadraphonic 
concept is proving a real headache for the 
industry, largely because of this confusion 
about philosophy and technique. 

By comparison, the introduction of two- 
channel stereo was a relatively unam¬ 
biguous exercise, even though it had to be 
practised on an audience which, up to that 
time, had thought only in terms of single 
channel — or mono —- reproduction. 

The basic stereo idea was mercifully easy 
to explain — and to understand. 

With the aid of simple diagrams it' was 
possible to depict parallel tracks on a tape 
or differing patterns on the respective 
groove walls of a disc record. One did not 
need to be a genius to visualise a pair of 
signals being picked up by a twin tape head 
or a specially designed phono pickup. 

A further simple diagram could depict the 
reproduction of these signals through twin 
loudspeaker systems and the consequent 
simulation of front directional information. 

The objective was also clear enough in the 
musical sense. Most program sources have 
dimension and occupy an arc in front of the 
listening position. The idea of preserving 
this dimension made sense and could very 
logically be put forward as a contribution to 
ultimate fidelity. 

Whether or not an individual considered 
the idea as worth the effort, there was never 
any doubt as to what the engineers were up 
to, in terms either of method or objective. 

Equally important, there was no problem 
about pr^ucing stereo demonstration tapes 
and discs, and demonstrating the technical 
and musical validity of the system*. Even 
with relatively inexpensive playback 
equipment, it was possible to have voices 
coming from this corner or that, or from 
between the loudspeakers; to have music 
from sharply defined sources or spread 
evenly across the sound stage. 

Whether welcome or not, two-channel 
stereo was understandable, demonstrable 
and sensible! 

NOT EASY TO EXPLAIN 

Quadraphonic reproduction is not like 
that, especially as typified by the presently 
dominant matrix method. 

It is difficult to explain and to understand 
and, in fact, the whole idea of mixing 
signals and then unmixing them tends to 
strain technical credulity. The so-called 
logic systems, which have been evolved to 
assist the **unmixing” or decoding process, 
add further to the technical murk. It 
smacks strongly of adding one expedient to 
another. 

Overall, the technical justification of the 


matrix system is both devious and in¬ 
conclusive, and it is little Wonder that many 
people remain unconvinced. 

In the music and program sense also, the 
proponents of any system of quadraphonic 
sound are facing up-hill. Only rarely does 
the average listener find himself in the 
middle of a sound source and the 
justification for thrusting him into this 
situation electronically is by no means 
obvious. The proponent of quadraphonics 
has to sell a whole new musical concept 
before he can sell a method and equipment! 

Then there’s the matter of demonstration 
discs. Quadraphonic discs are not nearly as 
easy to produce, or as tolerant of equipment 
and acoustics, or as obvious in terms as of 
the end result as the old two-channel stereo 
demonstrators — with their ping-pong 
games, their speeding trains and their 
widely spread orchestras. 

What is more, they were presented to a 
generation of mono-trained ears, and the 
difference was obvious. 

Far from being convincing, even well 
presented quadraphonic sound can not be 
relied upon to win instant, ch^ue-happy 
converts. If can all too easily invoke the 
response: “Interesting ... but why?” 

Poorly presented quadraphonic can easily 
be dismissed as ineffectively gimmicked 
stereo! 

Commenting on the American market in 
“Radio-Electronics,” Herb Friedman says: 
''Even if a hi-fi salesman attempted to 
demonstrate 4-channel, the customer’s 
reaction to most recordings would be: So 
what! For this I should spend an extra 
hundred or so dollars?” 

YET IT SOUNDS GOOD 

Yet the surprising thing, in view of these 
denigrating remarks, is that people who 
have been exposed for any length of time to 
matrix quadraphonic reproduction in the 
home rarely want to go back to a purely 
two-channel system. 

I am one of these people. When change 
and experiment dictates disconnection of 
the extra channels, I feel deprived! 

Again quoting Herb Friedman: “In actual 
fact, all existing four-chjinnel systems 
sound good, far, far better than standard 
two-channel stereo; and do not miss the 
emphasis on 'sound good’. Theoretically, 
one system might be superior to another, 
but in practice they are all a new and ex¬ 
citing experience in sound, even when in¬ 
termixed.” 

Why is this so? 

The reason, I think, is that exposure to 
quadraphonic reproduction adds to our 


evaluation of sound an important new 
criterion — or perhaps an old one that has 
tended to be overshadowed. 

In the mono era, the criteria included 
such' things as power output, frequency 
response, freedom from noise and distor¬ 
tion, and “definition” to the degree that it 
could be achieved in a single-channel 
system. 

With the introduction of twin-channel 
stereo, we added the criterion involving 
separation and spread — and we also 
became addicted to it. Obsessed with the 
technology, we couldn’t even enjoy a stereo 
recording unless it was from the optimum 
listening position! 

We forgot the one-time art of flopping 
down into a chair anywhere and simply 
enjoying the sound, without respect to the 
sources. 

MUSIC, NOT TECHNOLOGY 

Quadraphony in the home tends to restore 
the situation and break the nexus — con¬ 
trary to technical expectation and all the 
talk about the listener needing to have his 
head locked in place facing the front 
loudspeakers! 

Purist technical theory would indeed 
demand that a quadraphonic system use 
four similar loudspeakers, placed as 
symmetrically as possible in a regularly 
shaped room. Further, that the listeners be 
concentrated in a cosy little group in the 
middle. All this seems particularly im¬ 
portant with the matrix system, because 
the relatively few decibels of separation 
between individual channels is lost if the 
system is not set up properly and listened to 
from the optimum position in the room. 

In practice, one very soon learns that one 
can’t use a system this way and remain on 
good terms with other members of the 
family. They are likely to advance strong 
reasons why the furniture should be 
arranged in other ways! 

Then follows the surprising discovery: 
that quadraphonic reprc^uction can sound 
very pleasant from almost anywhere in the 
room. The pleasure comes, not froip an 
analysis of directivity but, on the contrary, 
from a feeling that the whole room is filled 
wich sound. The awareness of discrete 
sound sources diminishes even more if the 
the loudspeakers involved are of the omni¬ 
directional variety. 

The writer has felt rather exposed in the 
past in expressing this highly subjective 
opinion, but overseas writers are saying 
much the same thing. Herb Friedman: 
“The overall effect is a walk-through sound 
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field that can be enjoyed from any 
location.” 

To be sure, the stereo effects and the 
interplay of sound will vary from one 
listening point to another. But does it 
matter, anyway, for the kind of music 
where the distribution is an arbitrary mix- 
down from 8 or 16-track masters? 

In short, one begins to absorb the lesson 
that a whole range of quadraphonic music is 
enjoyable, not because of the precise 
geometry of the system, but simply because 
it has a spacious quality. What is more, 
limitations and arguments notwithstanding, 
the matrix system is quite capable of 
producing this subjective impression. 

Julian Hirsch (“Popular Electronics’*): 
“More than a year of constant exposure to 
quadraphonic sound has convinced us of its 
tremendous superiority over two-channel 
stereo, whatever system is employed. It 
certainly should be tried — the results are 
amazing.” 

Herb Friedman: “If the record’s 
producer has used the full capabilities of 
matrix four-channel, his final product is so 
spectacular compared to standard stereo 
that variations in performer orientation can 
only slightly diminish or enhance what the 
prc^ucer intended; it cannot destroy the 
three-dimensional illusion.” 

WHAT KIND OF MUSIC? 

BUT . . . and the word could well be set in 
very large type . . . this is not the sum total 
of the matter. 

There is another whole range of program 
material where the idea of surround sound 
is inappropriate. This is the material for 
which one expects to maintain the 
relationship where the sound originates on 
stage and the listener occupies a selected 
seat in the auditorium. The material may be 
classical, dramatic, instrumental or jazz 
but the intention is the same: deliberate 
analytical listening. 

When reproducing such material through 
a multi-channel system, it is logical for the 
choice of listening position to be as 
deliberate as it might be in the original 
auditorium. If there are rear channels, it is 
logical to expect them to reproduce only the 
ambient sound of the auditorium. 

This is where the matrix system tends to 
fall down badly. Because of the inherent 
problems of cross-talk, it is simply not 
possible to have full, normal sound in the 
front channels, without a significant 
proportion of it appearing also in the rear 
channels. 

So, while the matrix quadraphonic 


system can produce very pleasant 
“surround” sound for mood and general 
listening, it is stuck with this characteristic. 
Classical, opera, jazz, drama all emerge 
with this basic “surround” pattern, no 
matter how inappropriate it may be. 

Logic systems cannot overcome this basic 
problem. By automatic gain riding, they 
can favour dominant signals and provide a 
range of quite impressive separation ef¬ 
fects. By the same means they can increase 
the apparent front / back separation. 

But there is a fundamental difference 
between having the rear channels operate 
at full gain on ambience-only signals, and at 
reduced gain on signals which are a mixture 
of ambience and cross-talk. 

If a quadraphonic system is to produce 
frontal sound with normal spread, and 
independent rear ambience, it has to be a 
true discrete system — either four channel 
tape or a disc system such as the CD-4 
method being sponsored by Nivico and 
HCA. 

With a discrete system, the need for 
compromise and excuse largely disappears. 

The two front channels can be used to 
produce normal frontal stereo: centre- 
stage, side-stage or full-stage as ap¬ 
propriate. The rear channels can produce 
audience response and / or auditorium 
ambience — or be completely silent. 

If the production calls for an off-stage 
sound, it can be simulated from any 
direction with a minimum of ambiguity. 

If the objective, Conversely, is 
“surround” sound, a discrete recording can 
be panel-mixed to produce that end result. 
Program-wise, the discrete system can 
offer all the answers, re-creating almost 
any desired soqnd field without having to 
rely on rather chancy automatic gain ex¬ 
pansion in the reproducing chain. 

BUT CD4 iS NOT EASY 

Why then, all the arguments? 

The answer, largely, is that the CD-4 
system is technically more difficult. It 
involves the provision of at least a new 
special playback cartridge and stylus, 
together with a special pream¬ 
plifier/demodulator unit to produce the 
four discrete signals for the four-channel 
amplifier system. The records, too, have 
posed production problems. 

But Nivico and RCA dismiss these as 
merely short-term problems. They would 
like to see enthusiasts re-equip 
progressively with CD-4 style gear and, of 
course, supplement their record libraries 
with CD-4 style recordings. Those recor- 
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dings, it is assumed, would present the 
particular program material in the most 
appropriate way, without having to defer to 
inherent "System limitations. 

The proponents of the matrix system have 
taken the opposite view. They have opted 
for a system which is completely com¬ 
patible with present-day equipment. But it 
also has severe built-in limitations which 
must prevent it from fulfilling all the roles 
open to a true quadraphonic system. 

SUMMING IT ALL UP 

Let’s try to summarise all this: 

1. Quadraphonic sound has a strong 
subjective appeal in the home, primarily 
because the listening room is filled with 
sound. It is not just a gimmick. 

2. The matrix system can produce ex¬ 
cellent “surround” sound and may 
therefore meet the needs of those interested 
in mood and atmospheric music. Its sup¬ 
porters are drawn from this group. 

3. For recitals and stage performances, a 
matrixed reproducing-system will tend to 
produce inappropriate output from the rear 
channels. Logically, this requires the 
front / back balance controls to be set to suit 
each type of program material: a sorry 
admission. 

4. The CD-4 system has fewer inherent 
limitations and will probably assert its 
supremacy in due course. Right now it is 
more costly and technically more for¬ 
midable. 

5. If you can afford a four-channel system 

now, with in-built matrix and provision to 
simulate from two-channel sources, it will 
keep you happy. But make sure that there is 
provision to plug in an external CD-4 
adaptor when the need arises. Otherwise 
you’ll be sad! ® 
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Pulser Probe 

A low frequency pulse generator 
for trouble-shooting logic circuitry 


Using just one 1C and a few other low cost components, this simple pulser 
probe is intended for trouble-shooting in digital logic circuits using TTL 
devices. It is housed in a transparent probe case and clips directly into circuit, 
and makes a good companion for the logic probe described in the October 
1972 issue. 


by LEO SIMPSON 


In testing equipment using digital logic 
circuitry, it is often useful to apply a low 
speed pulse signal to the input and then 
check the circuit operation, stage by stage 
with a logic probe such as that described in 
the October 1972 issue (File No 7 / ST / 8). It 
is very convenient to have a sim^de pulse 
generator probe which could inject the 
pulse stream into any part of the circuit. 
This is not nearly as simple as it sounds, but 
the simple probe described in this article is 
a good compromise for trouble-shooting 
TTL circuitry. 

If the probe is to be able to inject pulses 
into any part of the circuit, it must be able to 
*'puir* a high level output to low, and a low 
level output to high. In the former case it 
has to short-circuit the output of an element, 
while in the latter case it has to pump 
current in, to force the output hi^. 

To see what this requires, let us examine 
the circuit of a typical TTL NAND gate used 
in 7400 series devices (see Fig 1). When one 
or both inputs are low, current flows 
throu^ the base-emitter junction of Trl 
and the base of Tr2 is held low, turning it 
and Tr3 off. Tr4 is turned on and siq>(dies 
current to the output via diode Dl. Although 
only intended to supply a maximum of 
400uA at an output voltage of 2.4V, Tr4 can 
supply up to 55mA when the output is short- 
circuited to ground. 

In the case of higher speed TTL devices. 


lOQmA in the 74H series and as much as 
225mA in the 74S140 buffer. 

When both inputs of a 7400 series NAND 
gate are hi^, Tr2 is turned on by current 
through the forward-biased base-collector 
junction of Trl. Tr2 turns off Tr 4 and drives 
Tr3 into saturation, so that the output is low. 
When the output is low, the output voltage 
will be Vsat of Tr3. This is less dian 400mV 
for a maximum fan-out current of 16mA. 
However the output will sink much higher 
current than this in the low state. In fact, a 
7400 series TTL gate output will sink 50 to 
130mA before coming out of saturation at a 
voltage of about 2.0V. 

The input voltage threshold of a TTL gate 
is at about 1.4V, varying between about I.IV 
and 1.6V with temperature. A pulse 
generator must therefore be capable of 
supplying to, or sinking from the output of a 



The Pulser Probe is housed in a transparent 
case so that the flashing LED is visible. 



driving gate sufficient current to change the 
gate output voltage from below this range to 
above it, or vice-versa, if the following gate 
is to be switched correctly. To do this with 
normal 7400-series TTL we would strictly 
need to source about 130mA and sink about 
100mA; for 74H and 74S devices these 
figures would be considerably higher. 

Manufacturer’s data shows that for the 
7400 series, no more than one gate output in 
a package can be shorted to ground without 
exceeding the dissipation ratings. For the 
74H series, the short-circuit cannot be 
maintained for longer than one second; for 
the 74S series, not longer than lOOmS. The 
maximum current that can be safely pulled 
out of any output is therefore about 50mA 
average. 

These problems can be overcome, but 
fairly complex circuitry is required. Since 
the most common form of TTL device is the 
7400 series, it was decided to build a simple 
pulse generator compatible with these 
devices but offering p«*otection to the faster 
74S and 74H series if inadvertently used on 
their outputs. The probe can sink an 
average current of 50mA( 100mA peak) and 
source an average current of 75mA( 150mA 
peak). This means that for standard 7400 
devices it can pull a high output low or a low 
output high. 

Refer now to the circuit diagram of the 
pulser probe. Heart of the unit is a Signetics 
555, an integrated circuit timer also 
featured in the Phototimer published in 
May 1973. Here, the timer is connected to 
function as a square wave generator. The 
time constant components are the 2.2uF 
capacitor and the 10k and 270k series 
charging resistors. The capacitor charges 
to 2/3 Vcc via the 270k and 10k in series and 
then discharges to 1/3 Vcc via the 270k 
resistor. This cycle of events repots itself 
ad infinitum. Operating frequency is about 
0.8Hz and the duty cycle SOpc. 

Fig 2 shows the output stage of the 555IC. 
It is capable of sourcing or sinking up to 
200mA peak. It therefore cannot be con¬ 
nected directfy to a TTL output without 
exceeding the ratings of the TTL device. In 
addition, the output lead of the 555 cannot be 
connected directly to ground or Vcc, as is 
likely to happen with a probe of this kind, 
without strong possibility of damage. To 
make sure that die probe and TTL circuitry 
is fully protected, a complementary buffer 
stage has been added. 

Two transistors are arranged as common 
emitter amplifiers working in a push-pull 
class-B mode. The base resistor of each 
transistor is chosen to limit the sink or 
source current to the figures specified 
above. The transistors specified are the 
2N3646 (NPN) and the 2N3638A. These are 
both ideal for the job as they are fast 
switching transistors with low collector- 
emitter saturation voltages. The base 
resistor of the 2N3638A is chosen to limit the 
peak source curr^t to 150mA while the 
base resistor of the 2N3646 is chosen to limit 
the sink current to 100mA peak or less. 
Since the square wave output of the 555 has 
an approximate 50pc duty cycle, the 
average source current will be 75mA while 
the average sink current witll be 50mA. 

The value of the base resistors are 
dependent on the beta of each transistor and 
should be selected during construction. 
Perhaps the easiest way of doing this is to 
first measure the static beta using the 
simple circuit like that shown in Fig 3 for an 
NPN transistor. We have assumed that the 
constructor has a source of 5V avaUable. 





























The series combination of two 2.2k resistors 
injects 1mA into the base of the transistor so 
that the milliammeter indication of 
collector current represents the beta of the 
transistor. Polarity of the supply and 
milliammeter should be reversed for PNP 
transistors. 

Having measured the beta of the tran¬ 
sistors, the base resistor for the NPN 
transistor may be calculated by multiplying 
the beta by three and dividing by 100 to give 
a result in kilohms. Similarly, for the PNP 
transistor’s base resistor, multiply the beta 
by 2.5 and divide by 150 to give a result in 
kilohms. These calculations assume a 5V 
supply. If preferred value resistors are to be 
used, the one selected should be the closest 
value which is larger than the calculated 
result. For example, if the calculation 
yields 2k, the value selected should be 2.2k. 

The three diodes in series with the emitter 
of the 2N3638A serve two purposes. First, 



Above is the equivalent circuit for a 7400 
series NAND gate white below Is the output 
stage of the Signetics 555 microcircuit. 



they ensure that the 2N3638A is switched off 
when the output of the 555 is high. In this 
sense they are necessary because the high 
output of the 555 is not 5V, but something 
less than this due to the “voltage-follower” 
operation of the upper half of the 555 output 
stage. The second function of the diodes is to 
reduce the output voltage of the probe to 
around 2.7V. This minimises power 
dissipation in 7400 gate outputs being pulled 
high. 

Almost any reasonably fast transistor 
may be substituted for those specified, 
provided that the rise and fall times of the 
output pulses are less than 150nS to allow 
“edge-triggered” flip-flops such as the 7470 
to be driven correctly. In addition, the 
collector-emitter saturation voltage of the 
NPN transistor should be as low as possible 
to enable the probe to pull high TTL outputs 
low enoug^ to switch the following stage. 
TTiis condition is not so important for the 
PNP transistor because, in any case, the 



Below is an actual size component layout 



1 printed board, code 73s6, 57 x 19mm. 
1 probe case, 76mm, with transparent 
barrel iJabe! PH3T). 

1 555 timer 1C (Signetics). 

1 2N3646 or equivalent NPN transistor. 
1 2N3638A or equivalent PNP tran¬ 
sistor. 

1 light-emitting diode (see text). 

2 Test clips (EZ Hook type X-100W), 
one red, one black. 

3 silicon power diodes, EM4005, 
BY126 / 50 or similar. 

1 2.2uF tantulum capacitor 
1 270k/ %watt resistor 
1 10k/ y4watt resistor 
1 220 ohm y4 watt resistor 


high output voltage is limited to 2.8V 
maximum by the two diodes. 

As shown earlier, the TTL gate output 
must be pulled down so that there is less 
than l.lV between the input and earth pins 
on the following gate, if it is to operate 
properly. Provided that the Vsat of the NPN 
output transistor plus the voltage drop in 
the ground lead between the pulse 
generator probe and the power supply does 
not exceed l.lV, this condition will be met. 

A light-emitting diode is connected across 
the 2N3638A to give an indication that pulses 
are being generated — the LED glows when 
the output is low. In addition, the LED in¬ 
dicates when the probe is connected to 
ground or Vcc. If connected to ground it 
glows continuously; if connected to Vcc, it 
extinguishes. No damage occurs in these 
conditions, the transistors being 
automatically protected because^ the 
inherent current limiting. 

If the probe tip is connected to a higher 
voltage than Vcc, which can occur, there is 
the possibility of reverse-breakdown of the 



LED. To safeguard against this it is con¬ 
nected in series with one of the diodes which 
is in the emitter circuit of the 2N3638. 

Tliere are many low cost LEDs which 
may be used. In fact, you can use almost 
any visible LED which will fit physically. 
Suitable types are FLVIOI and FLVllO 
(Fairchild), MV50 (Monsanto, from 
Hawker Siddeley Electronics), ED50 
(European Electronic Products, from 
General Electronic Services), 
SL103 (Plessey Imported Components) and 
5082-4403 (Hewlett-Packard). 

When the board is installed inside the 
probe its width is just sufficiently less than 
the inside diameter of the housing to give it 
latitudinal rigidity. A solder lug should be 
mounted on the inside of the probe tip and 
then soldered to the board output lug, to 
give further rigidity. 

Quarter-watt resistors are preferred as 
they fit into the spaces available on the 
printed wiring board. The more commonly 
available half-watt types may be used if the 
smaller types are hard to obtain. 

As with the logic probe featured in the 
October 1972 issue, the power supply leads 
should be fitted with quick-connect clips so 
that they can be easily hooked up to the 5V 
supply of the instrument being tested. A 
suitable type is the type X-IOOW Mini-hook 
from the EZ Hook range. Use one red and 
one black hook for polarity marking. 

EZ Mini-hooks are available from trade 
houses thoughout Australia. The Australian 
agent for the EZ range is General Elec¬ 
tronic Services Pty Ltd, 114 Alexander 
Street, Crows Nest, 2065. 

So there it is — a simple logic pulse probe 
which should find many uses in testing and 
designing TTL circuitry. ® 


RADIO DESPATCH 
SERVICE 

THE INDEPENDENT WHOLESALER 

869 George Street Sydney 
Telephone211 0816,211 0191 

Radio and Electrical Distributors e Open 
Saturday mornings e Agents for Condor 
lamps. 


ELECTRONIC KITS 

20 in One Kit. Build 20 Circuits. Consists 
of Integrated Circuit, Transistor, 
Speaker, Tuning Gang, Aerial Rod with 
Coil, 4 Resistors, 4 Capacitors, Morse 
Key, Solar Battery. 

$9.45 Nett 


50 In One Kit. Build 50 Circuits. 

$16.10 Nett 


80 In One Kit. Build 80 Circuits. 
Consists of Volume Control, 6 
Capacitors, 6 Resistors, 2 Transistors, 
Relay, Output Transformer, Speaker, 
Microphone, Aerial Coil, Variable 
Capacitor. 

$17.83 Nett 


150 iri One Kit. Build 150 Circuits. 

$26.45 Nett 

Prices subject to change without notice. 

ALL PRICES NETT. 
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A Strobe Adaptor 
Unit for the Auto 
Ignition Analyser 

Various irregularities in the operation of an automotive engine become plainly 
evident when viewed under a critically adjusted strobe light. This article 
describes how last month's timing light can be adapted for general strobe use 
and suggests engine functions which can usefully be examined. 

by J. de C. GRANDIN, A.S.E. (Austr 


The addition of a variable frequency 
triggering unit to the Auto Ignition Analyzer 
and Tachometer described last month 
allows the timing light to function as a 
normal stroboscope. 

Although the Author developed the in¬ 
strument primarily for automotive use, it 
can obviously be used for a variety of **stop 
motion” functions, as outlined in the 
Electronic Stroboscope article of E.A. Sept 
1970. No calibration of the trigger unit is 
required, since the flashing rate is indicated 
by the tachometer of the main instrument. 

Certain basic automotive strobe functions 
were mentioned by the author in the 
previous article. Another has to do with 
faulty valve action; in this area, faults can 
occur singly or in combination. A valve can 
become ”sticky” in its guide and may cause 
trouble only at certain speeds and only 
within a relatively narrow temperature 
range. 

If at all possible, the trouble area should 
be narrowed down by ordinary observation 
over a range of speed and temperature 
conditions on the workshop floor. When 
trouble is susp^ted, short each spark plug 
in turn; with valve trouble in a particular 
cylinder, shorting out the particular plug 
will not result in a noticeable drop in speedL 
Careful observation is required because of 
the probable intermittent nature of sticky 
valve action. Again, more than one cylinder 
may be involved and patience is called for if 
meaningful conclusions are to be reached. 

After having gained some idea of where 
this particular trouble may be located, the 
valve gear cover can be removed and 
precautions taken to make sure that oil 
h*om the valve gear is not thrown 
everywhere. It may be necessary to make 
up shields and deflectors to suit a particular 
engine. 

Using the strobe function, and with the 
engine at the troublesome speed and 
temperature condition, the sp^ of the 


* The Author is a lecturer in automotive 
engineering with the NSW Dept of 
Technical Education. 
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flashing light is set so that the valve can be 
seen to open and close slowly. Note that for 
a four stroke cycle engine, the flashing rate 
will approkimate half actual engine speed, 
since the valves only operate once every 
two engine revolutions. The instrument has 
been designed to cater for four stroke cycle 
engine speeds up to 10,000rpm, and in ex¬ 
cess of 5,000rpm for situations where ob¬ 
servation is required once per revolution. 

Apart from any possible sticky action, as 
the valve appears slowly to open and close, 
the actual amount of v^ve opening can be 
observed; badly worn cam lobes can be 
spotted by this means. It is not unusual to 
And that one or two cam lobes have become 
worn to a far greater extent than others. 

Badly worn valve guides can allow a 
valve to tilt, particularly on overhead valve 
engines, giving poor valve seating and 
irregular performance. Weak, broken or 
wrongly assembled valve springs can 
produce valve float and bounce at certain 
speeds and again this can be observed. Push 
r^s that are not straight and which bend 
under load can give much the same effect as 
a worn cam lobe. In short, the mechanical 
action of the valve gear system can be 
checked under working conditions. 

A simple calculation will show that the 
speed at the tip of the engine cooling fan can 
exceed 240mph. It is possible for fan blades 
to break off and become a dangerous 
missile un^r stress conditions. 

In particular, worn fan bearings (nor¬ 
mally part of the water pump and fan 
assembly) can give rise to unwanted 
vibration, plus noise. The danger here is 
that failure to detect and rectify the trouble 
can give rise to metal fatigue which caii 
cause the fan blades to crack and ultimately 
to break. The author has often thought some 
drivers must be deaf not to notice the tell¬ 
tale noise from the water pump and fan 
assembly! 

After replacing the bearing assembly, the 
strobe li^t should be used to check for 
flutter on the tip of any of the fan blades. 
The engine should be run through the 
normal RPM range and, if one or more 

,1973 



A front view of the strobe adaptor unit 
which is intended to operate in conjunction 
with the ignition Analyser described last 
month. The damp from the analyser grips 
the two angle pieces at the top, which need 
to be suitably positioned. They are bridged 
internally as implied by the circuit. 



An internal view of the strobe adaptor unit, 
in the prototype most of the parts were 
mounted on a small piece of tagboard held 
in place by two bolts soldered to the 
potentiometer covers. There is room for 
initiative here since the layout is not par¬ 
ticularly critical. 
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Considering the potential usefulness of the adaptor, the circuit is very simple. The article 
suggests a few typical uses for a strobe light in automotive situations but many others may 
suggest themselves once the user becomes accustomed to the instrument. 


blades show unusual vibration at critical 
speeds, the fan assembly should be checked 
for distortion and, if necessary, replaced. 

The harmonic balancer (or torsional 
vibration damper) mounted on the end of 
the crankshaft often carries the timing 
marks for ignition setting on its outer edge. 
A popular arrangement is to have the outer 
member coupled to the inner member via a 
rubber ring. With age, heat and oil attack, 
the bonding of the rubber may deteriorate, 
allowing, relative movement between the 
two members. Thus the correct timing 
position is lost. 

Where this is suspected, a mechanical 
check should be made. This is usually done 
by removing No 1 spark plug and bringing 
the piston up to TDC (top dead centre) and 
checking to see that the TDC marks on 
engine and harmonic balancer line up. A 
check must be made with the appropriate 
workshop manual to make sure TDC marks 
are shown and not just timing marks. 

It is not always appreciated that the 
harmonic balancer forms a part of the 
crankshaft damping system. 

The armature of the generates (or rotor of 
the alternator) are flywheels coupled to the 
crank^aft by the fan belt and these also 
tend to damp out the torsional whip of the 
cranki^aft. This can be seen by running the 
engine through the normal useful RPM 
range and observing the side-to-side whip of 
the fan belt at crictical engine speeds. 

The strobe light can be used to check that 
the harmonic balancer rubber is not 
deflecting excessively at these critical 
speeds. If there is doubt as to how ef¬ 
fectively the harmonic balancer system is 
operating, the engine may be run with and 
without the fan belt. With^many engines, 
running without the fan belt brings about a 
noticeable increase in engine roughness. 

The author has found some peculiar ef¬ 
fects in mechanical resonance troubles. In 
one vehicle, which had a bad ''flat spot’' at 
part throttle and low speed, it was found to 
be due to the butterfly of the carburettor 
second throat being opened partly by the 
counterweight system resonating at that 
particular engine speed. The butterfly and 
counterweight were vibrated off the stop 
into a partly open position, giving a very 
lean mixture and a consequent flat spot. A 
strobe light can be very useful in finding 
such mechanical resonance troubles. 

Turning now to the circuit diagram it will 
be seen that the trigger unit is based on a 
programmable unijunction transistor 
(PUT) resistance capacitance oscillator, 
giving good stability over the voltage 
variations likely to be encountered in a 
vehicle 12 volt system. 

Should the instrument be used away from 
the vehicle, a small 12V battery can be used 
since the total current drawn will be in the 
order of lA. The trigger unit itself draws 
less than 3mA. 

Power input to the trigger unit is filtered 
by the Ik ohm resistor and 160uF capacitor. 
The voltage is fed to a divider network for 
the capacitor charging line and the gate 
voltage reference. The small voltage drop 
across the Ik ohm pot is sufficient for the 
"fine” control, while the 0.47M ohm pot 
provides the "coarse” series feed. Do not 
reduce the value of the 100k ohm limiting 
resistor as the UJT (PUT) is liable to block 
under these conditions and stop oscillating. 

Switching to the "slow” range brings in 
an additional 0.47uF capacitor and gives a 
speed ^wn to just a few RPM, such that 


THE PARTS YOU'LL NEED 

1 Plastic case, Jabei SPC 
1 Front pane! to suit above (See text) 

1 SPOT miniature toggle switch 

2 Crocodile dips 

2 Knobs 

1 9-pair miniature tagboard 
1 Rubber grommet 

SEMICONDUCTORS 
1 D13T1 Unijunction (PUT) 

1 BC107 Transistor 

1 BY126 /50 Diode 

RESISTORS 

(^A W unless specified) 

3 Ik ohm 

2 10k ohm 


even the unaided eye could follow. There is 
no point in going beyond this. 

The diode in the emitter circuit of the UJT 
is intended to provide some voltage limiting 
and ensure a reasonably uniform pulse to 
the base of the BC1()7. The 0.47uF in the 
collector circuit is charged via the lOk ohm 
resistor, the clip and primary input winding 
of the main instrument, the virtual earth of 
the main instrument and the respective 
negative battery leads of instrument and 
trigger unit. 

Discharge of the timing capacitor(s) in 
the PUT anode-emitter circuit drives the 
BC107 rapidly into conduction and the 
0.47uF capacitor in the collector circuit 
discharges through the primary winding of 
the instrument input, providing the 
necessary trigger si^al. 

The photographs show the general 
arrangement of the trigger unit. A small 


1 22k ohm 
1 100k ohm 
1 Ik din) potentiometer 
1 0.47M din) potentiometer 

CAPACITORS 

1 160uF 40 VW electrolytic 

2 0.47uF 100VW polyester 
1 0. luF 100VW polyester 

MISCELLANEOUS 

6ft of 2.5mm red hooK-up wire 

6ft of 2.5mm black hook-up wire 

Bracket and connection tags (see text) 

Hook-up wire, screws, nuts, solder iugs, 

solder, insulating washers. 


plastic case is employed and the metal front 
panel is held in place by a "U” shaped brass 
bracket mounted under the "coarse” 
potentiometer. The outer limbs of the "U” 
shaped bracket have nuts soldered to their 
inner faces. Nuts and holes in the outer 
limbs line up with holes in the plastic for the 
two mounting screws. 

All items, in one way or another, use the 
front panel for mounting. Countersunk 
screws, soldered on to the metal covers of 
the potentiometers and the use of nuts 
provide mounting for the tag strip. 

The two metal tags that provide a com¬ 
mon connection for the main instrument 
input clip were made of scrap nickel silver 
of approx 22 gauge. Any bri^t metal that 
does not tarnish will serve the purpose. 

Insulating washers are necessary for the 
mounting of these tags. The layout of the 
components is not critical. ® 
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An Introduction to 
Marine Acoustics 



PART ONE 






To date, research and experiment with underwater acoustics has largely been 
the domain of the professional. However, a whole fascinating area of activity 
is open to amateur enthusiasts who happen to combine underwater expertise 
with a knowledge of electronic methods and equipment. In this first article of a 
three-part series, the Author explains the problems and the basis of un¬ 
derwater communication. 

by J. D. PENROSE Ph.D. 

(Physics Dept, West Australian Institute of Technology) 


The seas cover over 70% of the world’s 
surface area and have depths of as much as 
seven miles. The importance of these vast 
bodies of water in the development of 
weather patterns, for transportation and for 
food production has meant, particularly 
over recent decades, a rapid growth in 
marine science and technology. 

One of the leading .fields of research in 
this burgeoning marine technology has been 
marine acoustics, primarily because of the 
difficulty of propagating all but the longest 
wave-length'electromagnetic waves in the 
sea. The many communication and sur¬ 
veillance applications which are filled by 
long-wave through to microwave systems 
above the surface of the sea have perforce, 
for the most part, been crammed into a 
narrow “acoustics” window, of at most a 
megacycle, which exists in the underwater 
world. 

The sound wave has emerged as one of the 
more useful tools available for research and 
industry in the sea. This factor has 
stimulated many institutions around the 
world to develop research programs in 
marine acoustics and most work has so far 
been done at a professional, and usually 
rather expensive, level. 

However, the increasing availability of 
specialised marine components, coupled 


with the fact that much radio and hi-fi ex¬ 
pertise. can readily be applied to marine 
acoustics, has meant that amateurs and 
hobbyists can begin to handle projects in 
this new field. An example of this is to be 
found in the diver’s communicator to be 
described later in this series of articles. 
This device is fundamentally a low 
frequency FM transmitter and receiver, 
with transducers replacing antennae. 


Many boat owners are familiar with 
marine acoustics through the use of the 
echo-sounder, which utilises the time taken 
for a transmitted pulse of ultrasound to 
return to the boat after bottom reflection as 
a measure of the depth of water under the 
boat. The pulse-echo technique used here is 
also applied to more elaborate forms, to fish 
finding and for military surveillance in 
SONAR units. 

Fig. 1 shows an echo sounder installation 
of the kind used in Atlantic fishing grounds. 
Three separate display devices and two 
transducers, both used in transmit and 
receive modes, are included in this ex¬ 
tensive system. Simpler units still retain the 
essential categories present in this system, 
ie power-supply, transmitter, transducer 
and recording receiver. 

Fig. 1 also shows a scale expander 
display. This is present in some form in 
most sounders used for fish finding and 
permits part of the operating depth, often 
that nearest the sea bed, to be expanded to 
occupy all the display space available. 


TABLE 1: 

SPECIFIC 

ACOUSTIC IMPEDANCE 

VALUES 

MATERIAL 

DENSITY 
(Kilograms 
per cubic 
metre) 

VELOCITY (Longit) 

(Metres per- 
second) 

SPECIFIC 
ACOUSTIC 
IMPEDANCE 
(Ray Is) 

Sea Water at 

15° C and one 
atmosphere 

1000 

1500 

1.5 X 10® 

Aluminium 

2700 

5150 

14 X 10® 

Air at 20‘’C 

and one 
atmosphere 

1.21 

343 

415 
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Fig. 2 is typical of the results achieved by 
echo sounding from a commercial fishing 
boat. This record was made by the 
discharge of an electric spark through 
specially prepared chart paper. The ver-* 
tical axis represents water depth while the 
horizontal axis corresponds to distance 
along the ship’s line of travel. The zero 
depth indication is seen at the top of the 
record, while the sea-bed depth is indicated 
by the top of the middle dark line. The lower 
dark line corresponds to a so-called ^’double 
reflection” produced by the sound impulses 
from the sounder having undergone the boat 
to sea-bed round trip twice. The double 
reflection indication is of necessity much 
weaker due to the single reflection record 
because of extra attenuation experienced in 
the longer traverse. 

Fig. 2 also shows clear fish echoes in the 
upper half of the record. These are 
produced by singly reflected sound im¬ 
pulses but, because the reflectivity of the 
fish is less than that of the sea-l^, any 
signal from doubly reflected fish echoes is 
too weak to be recorded. This effect often 
permits a valuable distinction to be made 
between the echoes from permanent bottom 
features such as reefs and fish lying close to 
the sea-bed. 

The processes of reflection and scattering 
are central to an understanding of echo 
sounding and many other applications of 
marine acoustics. This in turn calls for an 
appreciation of the '’Specific Acoustic 
Imp^ance”, Z, of a sound transmitting 
medium. Z is defined as the ratio of sound 
pressure to particle velocity in the medium 
Thus: 

sound pressure 
particle velocity 

This statement is completely analogous to 
the definition of electrical imp^^nce, 
voltage divided by current and, like its 
electrical analog, Z may be real or complex. 

The “complex” case arises when the 
sound pressure in a wave is out of phase 
with the particle velocity. It seems strange 
to consider the water movement associated 
with an underwater sound wave not oc¬ 
curring in phase with the longitudinal 
pressure wave causing it. Nonetheless, such 
behaviour does tak<e place in sound 
propagation and arises, in many cases, 
from reflection processes. 

Generally Z is assumed to be “real” so 
that only its magnitude need be quoted. For 
most practical purposes this is perfectly 
satisfactory and Z is then also given by the 
formula 

Z=*pc 

That is, the specific acoustic impedance 
of a medium is given by the product of the 
medium’s density (p) and the velocity of 
sound (c) in the medium. Since a liquid will 
not sustain transverse or shear vibrations, 
the velocity of sound in water relates only to 
longitudinal propagation. 

Table 1 shows approximate values of Z for 
several substances. Z is expressed in the 
MKS units of Rayls, after Lord Rayleigh. 

Reflection of sound arises when a sound 
wave crosses the interface between two 
substances with different Z values. The 
greater the Z difference between the two 
media, the greater the reflection. Figure 3 
illustrates why the surface of the sea is such 
a strong reflector of sound waves. 

The sound ray from the source strikes an 
abrupt change in Z at the air-water in¬ 
terface of the sea surface apd virtually all of 



fig 1: Block schematic diagram of the Humber fish detection system, showing the control 
and display units, the transmitter, power supplies and transducers. Note that the recor- 
ding / display unit has provision for expanding particular portions of the scale, for example 
to assist in the fish-finding function. 




fig. 2: A typical echo sounder trace as plotted from a commercial fishing boat. The heavy 
trace at the top represents the surface of the water and reflections therefrom. The centra! 
trace is the reflection from the sea bottom, while the lower one is the result of second 
bounce from the surface. Note the fish echoes between the upper and centre traces. 
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MARINE ACOUSTICS 


AIR 

Z • 415 RAYL8 



Fig. 3: Illustrating the reflection of sound, 
initiated underwater, from the air-water 
interface at the sea surface. The degree of 
this reflection is plainly evident from the 
echo sounder trace shown in the preceding 
Fig 2. 


BACKBONE 



Fig. 4: While it is well known that fish 
produce a pattern on echo sounding equip- 
ment, it is not always realised that the 
reflection is produced, not by the fleshy 
body of the fish but by the discontinuity 
between the body and its air-filled buoyancy 
bladder. 

the sound energy is reflected back into the 
sea rather like a beam of light from a 
mirror. To a lesser, but still significant 
extent, sound waves reflect from the sea¬ 
bed and give rise to the bottom traces seen 
on Fig. 2. 

Various kinds of bottom surface eg rock 
or sandy bottom, differ in reflectivity and 
this distinction is often utilised in marine 
geological sounding. Sometimes the sound 
wave from an echo sounder will undergo 
several discernible reflections at the sea 
surface and bottom and this gives rise to 
double (see Fig. 2) and triple echoes. 

The strong reflections at an air-water 
interface are also responsible for most of 
the reflected sound from many fish. Fig. 4 
shows the outline of a fish with a “swim 
bladder”, a small gas filled sac used for 
maintaining neutral buoyancy. While most 
of the fish ie its flesh and bones, is roughly 
equivalent in Z value to the sea water in 
which the animal is immersed, the swim 
bladder offers a very large Z contrast and 
hence provides most of the reflected sound 
wave which eventually indicates the 
animal’s position, as shown in Fig. 2. 

Another application of marine acoustics 
lies in underwater acoustic positioning, 
which may be used in sea floor mapping. In 
order to make detailed maps of the sea floor 
it is necessary to provide a reference 
system from which the co-ordinates of 
various charted points can be determined. 
If the water is shallow, adequate survey 
resolution can be obtained by making ob¬ 
servations from a ship at the sea surface 



VELOCITY - FREQUENCY x WAVELENGTH 

Fig 5: As distinct from reflection, which is a 
mirror-like function, the path of a sound 
wave underwater can be refracted, or bent, 
as it crosses a boundary between media 
with different sound velocities. 


VELOCITY (KILOMETRES/SEC) 



DEPTH 


Fig 6: A typical plot of sound veloci^ versus 
depth, taken in the North Atlantic ocean. 
The region of minimum velocity is known as 
the SOFAR axis. Sound initiated within the 
axis (or channel) tends to propagate along it, 
due to refraction, and will travel for enor¬ 
mous distances. 


depth depth 

and, in these circumstances, various 
celestial and electromagnetic positioning 
techniques can be employed. 

When the water is deep it is often 
necessary to operate survey instruments 
far below the surface, 'either on small 
submarines or bv towing them from larger 
craft at or near the surface. In deep water a 
tracking system must be used that can 
relate the survey instrument location eitKer 
directly to reference points on the sea floor 
or to the surface ship whose position can be 
determined by other means. In this 
situation, underwater sound signals provide 
one of the best means for determining the 


location of the instrument package. 

Perhaps the most extensive of present- 
day acoustic location systems is the Missile 
Impact Location System used in missile 
ranges in the Atlantic and Pacific Oceans. 
These installations make use of work 
carried out during and just after World War 
II by Columbia University and the Woods 
Hole Oceanographic Institution. It was 
found that a small explosive charge (a 
kilogram or two) detonated near the axis of 
a deep sound channel called the SOFAR 
channel would be clearly audible at ranges 
of over a thousand kilometres to a receiver 
at similar depth, as long as the path was not 
interrupted by any major topographic 
features. 

One method of determining missile im¬ 
pact locations is to use a pressure triggered 
bomb attached to the sinking missile to 
introduce an explosion in the deep sound 
channel. The noise from this explosion is 
picked up by hydrophones placed on con¬ 
tinental or island slopes around the ocean 
basin to be monitored. The electrical 
signals from the hydrophones are brought 
ashore by wire cable and recorded along 
with an accurate time signal. After, the 
acoustic signal has arrived at all receivers, 
time differences are determined. From the 
known positions of the hydrophones, the 
location of the instrument package carried 
by the missile is determined. 

Ihe same system has been used ex¬ 
tensively in the Pacific for location of 
natural acoustic sources related to earth 
quakes. 

The long-range capability of these 
systems depends on the existence of the 
deep sound channel, the so-called SOFAR 
layer. This relies on variations in the 
velocity of sound in the sea, and the 
phenomenon of refraction. 

Fig 7 (below): The propagation of sound 
from a source placed in the SOFAR channel. 
Sound waves projected within the accept¬ 
ance angle ^'A" are retained within the 
channel, which lies typically at a depth of 
1300M. In 1960 underwater detonations 
near Australia were detected in Bermuda. 

DISTANCE 


Both pressure and temperature changes 
inRuence the velocity of sound in the sea. An 
empirical rule for the value of the velocity 
is:— 

v=s 1410 -h 4.21 T — .037 T2-h 1.15 0.018 d 

where v velocity of transmission 
in metres per second 

T = water temperature in degrees C. 
S = salinity in parts /1000 
d =; depth in metres 

Variations due to salinity fluctuations are 
not generally as significant as the effects 
due to temperature and depth (hence 
pressure) changes. These two factors 
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DIRECTION OF 
TRAVEL 



SIDE SCAN SONAR 


Fig 6: Depicting a side-scan SONAR system which produces a fan-Hke beam to ''in¬ 
terrogate'' successive strips of the sea bed. A refinement of conventional echo sounding 
technology, the side-scan system has proved its worth in more efficiently locating wrecks 
and underwater obstructions. 


provide complex variations in the velocity 
of sound in the sea and permit the process of 
refraction to occur. 

Refraction takes place when a 
propagated sound wave passes through the 
junction between substances in which the 
velocity of sound has different values. 

A useful analysis, due to Huygens, is 
shown in Fig. 5 which represents a sound 
wave “frozen” as it passes from medium 1, 
the “high velocity” medium, to medium 2 
with its lower sound velocity value. The 
“wave fronts” shown may be imagined as 
ridges of high pressure associated with the 
sound wave and are separated by the 
wavelengths associated with the two media. 

We see that the wavelength is reduced in 
the low-velocity medium 2. This is 
necessary since V 2 is less than v j and the 
frequency is identical in both media. The 
net result in Fig. 5 is that the wave is bent 
away from the interface when it travels 
from high to low velocity regions. Con¬ 
versely, the wave would bend towards the 
interface in moving from low to high 
velocity regions. In both cases the sound 
wave, as in the analogous optical case, is 
said to be refracted. 

In the oceans, sound refraction takes 
place particularly near the surface, where 
daily temperature fluctuations are con¬ 
siderable, and at the depths associated with 
the SOFAR channel. This channel is always 
associated with a minimum in the velocity 
— depth plot brought on by a combination of 
temperature and pressure influences on the 
velocity value. Fig. 6 represents velocity 
values taken in die North Atlantic and 
shows a velocity minimum of about 1.48 
Km / second. 

This depth, which fluctuates to some 
extent around the world, but which could 
typically be in the vicinity of 1300 metres, 
is regarded as the SOFAR axis. 

If a sound source is placed on this axis all 
the emitted sound within a certain angular 
spread is refracted back towards the axis, 
as shown in Fig. 7; this was derived from 
experiments done near Bermuda using a 200 
watt continuous sound source. Those sound 
rays within the acceptance angle shown 
were refracted as shown and were 
refocussed, giving a first maximum on the 
SOFAR axis 26 Kilometres from the source, 
and a total range of 270 Km. 

Provided the angular spread from the 
source can be kept sufficiently small to 
allow most of the energy to remain within 
the acceptance angle, energy so “focussed” 
is largely retained within the SOFAR - 
channel, which permits the enormous range 
of detection recorded in this work. 

Probably the longest SOFAR trans¬ 
mission yet recorded was that undertaken 
in 1960 when a series of explosive charges 
were detonated near Australia in the 
Pacific Ocean. The waves were apparently 
guided towards the Cape of Good Hope and 
then Northward into the Atlantic Ocean, to 
be finally received in Bermuda after a 
journey of 13,000 miles taking 3% hours! 

An unusual application of marine 
acoustics was involved in the discovery in 
1967 of an ancient Roman shipwreck by 
scientists from the University of California 
and the Scripps Institution of 
Oceanography. The wreck was located off 
the south-western coast of Turkey by the 
use of side scan sonar. This technique may 
be regarded as a refinement of echo 
sounding and is finding widespread ap¬ 
plication in underwater topography. 

Fig. 8 shows the main features of the 


technique. A long transducer array is 
arranged parallel to the direction of motion 
of the survey boat. The transmitted sound 
wave is strongly focussed in the travel 
direction by this array and the sound 
emerges in a fan shaped beam rather than 
in the essentially core shaped form of most 
echo-sounders. This fan shape permits 
successive pulses from a moving boat to 
interrogate horizontal strips of the sea-bed. 
The time for echoes to return from a sea¬ 
bed feature is now a measure of the 
horizontal distance from the boat. The side 
scan sonar display produces therefore a 
record in which one axis represents 
distance normal to the boat while the other 
indicates distance in the direction of travel. 

The record is essentially a map of the sea¬ 
bed in which areas of strong reflectivity 
such as reefs and wrecks show up as dark 
marks on the recorder paper. 

This system was used in the Turkish 
expedition. A 65 foot boat was used to tow a 


Queensland home for 
elderly Morse keys 

Alan Shawsmith, VK4SS is an old time 
brasspounder who collects Morse keys — 
any type, age or condition. Hand, “bug,” 
novelty etc. He is pictured here with a 
section of his collection and holding a 
miniature 2” x 1 ” which is not a toy but a 
complete key used by the military. 

Alan's collection dates back 100 years 
and includes vintage overland telegraph 
“pumps” an assortment of ”bugs,” one or 
two novelties and a variety of keys used in 
the military services. 

VK4SS is an ex-PMG employee (b'cast¬ 
ing pre-and post-war 2). He has also been a 
Ham for over 35 years and during this time 
has pounded a variety of brass. He is keen to 


lOOlb underwater vehicle with a long 
hydrophone on each side operating at 
lOOkHz and 120kHz. The long hydrophones 
permitted a horizontal beam width of 0.75 
degree and were driven by 200W pulses of 
200usec duration. The two hydrophones 
were operated simultaneously at intervals 
of 0.5sec and were recorded on separate 19” 
recorders. The vehicle was towed at depths 
between 120 and 180 feet and a horizontal 
range of 1200 feet was obtained. About 
2^/2 square miles of water approximately 250 
feet deep was searched. 

Several possible targets emerged and a 
small two-man submarine checked the most 
promising and identified it as an ancient 
Roman shipwreck. 

Many other uses for marine acoustic 
techniques are emerging, particularly in 
connection with monitoring aspects of the 
ocean environment. All of these must take 
account of the difficulties posed by sound 
absorption and background noise in the sea. 



hear from anyone with a similar Interest and 
to add to his collection and will swap or buy 
anything in keys — ancient or modern, 
homebrew or commercial. (VK4SS. 35 
Whynot St, West End. Brisbane, Old 4101). 
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X-rays help find 
the hidden universe 


The theory behind the X-ray telescope was worked out a year before 
the existence of cosmic X-ray sources was confirmed. Here Professor 
R.LF. Boyd« designer of the X-ray telescope, outlines what researchers 
hope to achieve with it. He was talking with Clare Dover, assistant 
science correspondent for the London ''Daily Telegraph". 


A whole new field of astronomy is being 
opened up in an old country house 
surrounded by serene wooded countryside 
near Dorking, in southern England. The 
house is the Mullard Space Science 
Laboratory of University College, London, 
where new telescopes are being developed 
to view the heavens through X-ray eyes. X- 
ray telescopes observe radiation sent out by 
distant stars and galaxies. They pick up the 
shorter wavelengths of radiation that lie 
well beyond the visible spectrum of light. 

Sometimes the records of a distant X-ray 
emitter will coincide with observations by 
optical telescopes, since the same source 
can emit both light and X-rays. But often 
the X-ray source proves invisible to optical 
telescopes, and the first hint of its existence 
comes when a detector on a spacecraft 
above the X-ray absorbing atmosphere of 
the Earth picks up its radiation. 

The man who conceived the principles 
behind the X-ray telescope is Professor R. 
L. F. Boyd, head of the Mullard Laboratory. 
He worked out the theory in 1961 — a year 
before any cosmic X-ray sources were 
discovered. 


*'We knew the Sun was an X-ray source 
and it was a sheer guess that other stars 
would be the same,” Professor Boyd told 
me. ‘it was an act of faith that there were 
objects in space that were far brighter 
sources of X-rays than the Sun.” His hunch 
proved correct, and X-ray astronomy has 
been launched as potentially one of 
astronomy's most powerful tools. 

Professor Boyd is a tall, quiet scientist 
with a certain reserve which evaporates the 
instant he begins to talk about his pet 
subject —• X-ray astronomy. “This is an 
expanding subject,” he said. “We are in the 
same position as radio-astronomy was 15 
years ago, when scientists knew of the 
existence of radio sources but nobody had 
identified them with any accuracy.” 

Professor Boyd is quite content to make 
bigger and better instruments to glean 
information about space, and feels no 
frustration that he cannot venture into 
space himself. 

‘T am not a great enthusiast for space 
travel. I think science is better done with 
instruments. For a given amount of money 
the scientific returns are greater if one 


spends money on instruments instead of 
man,” he commented. The US “Man on the 
Moon” program received his admiration as 
“a great human adventure”, but he did not 
think it was done for science. 

Professor Boyd's own contribution to 
science is in the form of new instruments. 
His development of the X-ray telescope 
rests on the fact that X-rays can be 
reflected from a smooth metal surface, 
provided they only just graze the surface 
where they hit. Attempts to bounce X-rays 
through an angle of more than about one 
degree from the surface are futile, for they 
are absorbed not reflected. 

Whereas optical reflecting telescopes use 
shallow parabolic mirrors to reflect in¬ 
coming light to a focus, this dish shape is 
unsuitable for X-ray work. The mirror has 
to be designed so that the X-rays merely 
graze the inner surface of a long parabolic 
reflecting mirror into the shape of a tube en 
route to the focus. 

The device employed in these grazing 
incidence telescopes is a long drawn out 
parabolic nickel mirror, with the inside as 
the reflecting surface. The X-rays come in 
down the mirror “pipe” and are diverted to 
a focus where detecting devices monitor 
them. 

Later a more sophisticated approach will 
be to use a parabolic mirror followed by a 
hyperbola. This combination cuts down on 
aberrations and will produce a true X-ray 
picture of the source. If the X-rays originate 
from half a dozen different sources within 
distant galaxy clusters, this will show up on 
the X-ray picture. 

Such telescopes are for the future. The 
current instruments build up a picture by 
scanning a small region of the sky, as in a 
television raster. 

There will never be giant X-ray 
telescopes adorning the landscape in the 
way that giant raoiotelescope dishes such 
as Jodrell Bank do. The X-rays are 
blanketed off before they ever reach the 
Earth. Observation of X-ray sources takes 
place out in space. Scientists have the 
option of using rockets to obtain a brief 
glimpse of a particular source before the 
rocket falls back to Earth or, better still, 
launching an X-ray telescope aloft on a 
satellite to provide them with a permanent 
observatory in the sky. 

Both techniques are used by Professor 
Boyd and his research team. British 
Skylark rockets launched from Woomera in 
Australia form one aspect of the work. The 
satellite side is Anglo-American. 

The two tonne, 5 metre (17 foot) long US 
Orbiting Astronomical Observatory (OAO- 

System of reflecting telescopes for the 
recently launched Orbiting Astronomical 
Observatory iOAO-C) undergoing 
laboratory tests. 
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Solar panels, being mounted on the Orbiting Astronomical Observatory (OAO-C) prior to its 
recent launching from Cape Kennedy. 
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C) recently launched from Cape Kennedy 
and named Copernicus to mark the 500th 
anniversary of the birth of that revo¬ 
lutionary astronomer has three of these 
British grazing incidence telescopes 
aboard, each designed to cover different 
ranges of X-ray wavelength. This is the first 
time reflecting X-ray telescopes have been 
placed in orbit to study cosmic X-ray 
sources. 

Since 1%2 more than 100 X-ray sources 
have been found by simple broad field 
survey methods, about 10 ^rcent of which 
have been identified while the others 
remain a mystery. Identified sources in¬ 
clude old supernova remnants such as the 
Crab Nebula. This is now a neutron star, a 
pulsar in fact, and the X-rays originate in 
the gases around it. 

X-ray signals can also help scientists to 
locate black holes (regions where the 
gravitational effect of systems that have 
collapsed in on themselves is strong enough 
to prevent light from escaping). X-ray 
emissions often originate from immensely 
hot regions, but another possible cause is 
the movement of electrons in magnetic 
fields, in which case the source can be 
relatively cool. 

But the X-rays which particularly 
fascinate Professor Boyd are those which 
arise from the dissipation of gravitational 


energy. Double stars can be X-ray sources 
when one of the pair is a small but highly 
dense object. The gravitational pull of the 
dense star steals gases from the lighter one. 
The stolen gases build up to form a plasma 
ball near the dense star, with temperatures 
running into tens of millions of degrees. 

“This seems to be more exciting, as the 
energy comes from gravitation," Professor 
Boyd stated. X-ray astronomy opens up the 
prospect of studying the action of 
gravitational energy, as opposed to nuclear 
energy that is responsible for the emissions 
from ordinary stars. 

It is a constantly changing situation, 
because small objects heat up and cool 
down very quickly, rather like a light bulb 
filament being switched on and off. 
Therefore there can be rapid changes in the 
X-ray output of such sources. 

Previous experiments by the Dorking 
laboratory have enabled grazing incidence 
telescopes to study the Sun — a single 
defined objective. But with the Copernicus 
satellite, viewing instructions can be 
beamed from Earth on where to point. For 
part of the time the telescopes are trained 
on ultra-violet emitters being studied by the 
Americans; for the remainder of the time 
they follow the instructions of Professor 
Boyd and his team. ^ 
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Go all the 4 channel way 
with 3 new Sansui receivers. 



Make your choice from three great new Sansui 
4 channel receivers... the Sansui Models 
QRX-3500, QRX-4500 and the QRX-6500. They're 
all different, b.ut itfs not easy to tell the difference. 
These new Sansui rnodeis have a great deal in 
common. Like tonal quality ... and Sansui's 
sophisticated solid state circuitry... and Sansui's 
meticulous attention to manufacturing detail ... 
these are the things which set Sansui equipment 
apart. 

What's different about the new Sansui QRX 
Series? Each model incorporates the latest Vario- 
Matrix circuitry in the QS 4-channel synthesiser 
decoder section. This unique Sansui development 
decodes all regular matrix 4 channel records to 
reproduce effective and natural four channel 
sound with unusual fidelity, and transforms 
conventional 2 channel stereo program sources 


accomplished by. the Sansui 2-4 Synthesiser 
Encoder, a remarkable piece of electronic 
wizardry. An additional circuit coupled to the 
Vario Matrix uses its front-rear logic to decode 
all SQ system records with perfect results. 

How does Sansui's Vario Matrix circuit work? 

It controls the mixing parameters providing 
sound separation according to the loudness 
variation, but favoring the louder sounds. The new 
circuit is added to Sansui's proven QS decoder 
designs, both systems being incorporated in'all 
QRX models. 

The QRX-4500 is rated at 27 watts RMS per 
chanhel into 8 ohm speaker loads — the 
QRX-3500 at 22 watts RMS per channel into 
8 ohm speaker.systems and the mighty QRX-6S00 
at no less than 37 watts RMS per channel — 

128 watts RMS in alii Ask for full details! 

See your Sansui dealer! 


w eacn crtannei (se watts RMS). Music power: 

180 watts Into 4 ohm loads. Fie<|uency response: 

30-30fiOO Hz. -i-1.4 dB, —7.5 dB. Crosstalk: Better than 
45 dB. Inputs for 4 channel recorders, stereo tape decks, 
stereo turntables, discrete^ channel disc demodulator 
and an fM 4 channel demodulator. With AM/FM tuners. 
SANSUI MODEL QRX^SOO 

Power output: 27 watts RMS into 8 ohm speaker loads in 
each channel (106 watts RMS). Music power: 240 watts 
into 4 ohm loads. Frequency response: 30-30,000 Hz. 

±1.5 dB. Crosstalk: Better than 45 dB. Inputs for 
4 channel recorders, tape decks, turntables, discrete 
4 channel disc demodulators and an FM 4 channel 
, demodulator. With AM/FM tuners. 

SANSUI MODEL QRX-6500 

Power output:'37 watts RMS into 8 ohm speaker loads 
in each channel <148 watts RMS). Music power: 280 
watts into 4 ohm loads. Frequency response; 

30-30,000 Hz. ±1.5 dB. Crosstalk: Better than 45 dB. 
Inputs for 4 channel recorders, tape decks, turntables, 
discrete 4 channel disc demodulators and FM 4 channel 
demodulator. With AM/FM tuners. 

See the Sansui QRX Series 4 channel receivers 
at the ^^Australian Hi*FI Audio Show'', Sydney • 
and Melbourne. •. at the Bleakley Gray exhibit! 

f Bleakley CraTCorp^tiM Pty.TlrnltedT —i -j 

I U Elizabeth Street, Melbourne, 3000. I 

I Neate ruth me complete detaili about the Santui Model i 

■ qax-35W, QtX^SOO, QRX-SSSS* and the name ot my nearest ■ 

I Sansui dealer. I 

I .*.(BLOCK LETTEftS FlEASE) f 
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SPECIAL FEA TURE FOR RADIO AM A TEURS. 


The Aerial Noise Bridge 


Although developed nearly six years ago, this very useful little instrument has 
still not gained the popularity it deserves. In the following short article the 
author explains what it is, how it works, and how easily it may be used for a 
variety of worthwhile measurements. 

by JAMIESON ROWE 


Despite its name, the aerial noise bridge 
or “ANB” is not an instrument for 
measuring the noise picked up by an aerial 
system, nor is it used for measuring any 
noise which an aerial may itself generate. 
Rather, it is a measuring bridge which is 
excited by a wide>band noise source, and 
designed to be used with a normal receiver 
as its null detector, for the prime task of 
measuring the resonant frequency of an 
aerial system, and the aerial’s terminal 
resistance at resonance. 

The ANB is like other RF bridges in that it 
is fundamentally derived from the simple 
DC ’^Wheatstone Bridge.” It uses an ex¬ 
citing source to feed a signal to two circuits 
each consisting of two impedance ”arms” 
in series, together with a null detector 
which indicates when the ratios of im¬ 
pedances in the two circuits are equal. 

Many RF bridges are quite complex 
laboratory instruments, designed to 
achieve highly accurate measurements by 
carefully cancelling out the stray couplings 
and leakages that tend to occur in electronic 
circuits as the frequency is raised. As a 
result they tend to be fairly costly, and not 
very suitable for home construction, 
although there are some exceptions, such as 
the simple but effective unit described by 
the author in reference 6. 

The relative scarcity of a low cost and 
easily used RF bridge for use by radio 
amateurs apparently led to the develop¬ 
ment of the ANB by the US firm Omega-T 
Systems, Inc, in mid-1967. The ANB was 
therefore designed originally as a simple 
instrument specifically for the radio 
amateur, although it is equally suitable for 
anyone seeking a simple and straight¬ 
forward means of checking the behaviour of 
an aerial at HF or VHF. 

A conventional RF bridge generally uses 
a tunable RF oscillator for excitation, and a 
detector and amplifier driving a meter or a 
pair .of ’phones as the null detector. For 
amateur work the station transmitter may 
be ’’throttled back” and used as the exciter, 
while a diode detector and sensitive meter 
can often be used for null detection. 
However, even this simplified arrangement 
can pose problems, and in any case does not 
lend itself to rapid determination of aerial 
resonance. 

The Omega-T p^ple got around these 
problems in a most ingenious way. By using 
a simple wide-band noise generator as the 
source of excitation, they removed the need 
to be able to tune the exciter to the 
frequency at which it was desired to make 
the measurement. Since the noise generator 
produces a large number of frequencies at 
xice, the null detector must be capable of 
rejecting all the unwanted frequencies — 


i.e., it must become a sensitive tuned 
detector system. But such a detector is 
readily available to the radio amateur, in 
the form of his receiver. 

The advantage of having the bridge fed 
with wide-band noise and provided with a 
tuned detector is that it becomes delight¬ 
fully easy to quickly find the resonant 
frequency of an aerial.The aerial is simply 
connected into circuit as one arm of the 
bridge, and the receiver connected as the 
null detector. It is then simply a matter of 
tuning the receiver until there is an obvious 
null or ’’dip” in the noise output of the 
receiver. 

Once resonance has been found, the 
terminal resistance of the aerial can also be 
found, by adjusting the bridge ratio arms 


OFF 


’’aperiodic” amplifier using R-C couided 
silicon transistors. The transistors are NPN 
types having an fT around 900MHz, to en¬ 
sure reasonable noise output up into the 
VHF spectrum. 

The output of the third amplifier stage is 
fed to a small transformer wound on a 
ferrite toroid core. The secondary winding 
of the transformer is centre-tapped, and its 
two halves effectively become the top arms 
on each side of the bridge circuit. To ensure 
that both halves of the secondary receive 
accurately balanced noise drive, and also to 
balance out strays as much as possible, the 
transformer windings are quadrifilar 
wound — ie, four wires are wound together 
as one. Two of the windings thus formed are 
connected in series to form the primary, 
while the other two are also connected in 
series to form the centre-ta{>ped secondary. 

The aerial system or other ’’unknown” to 
be measured is connected between one end 
of the transformer secondary and earth, 
while the other end of the secondary con¬ 
nects to earth via a variable resistor. The 
pot used for this resistor is chosen to have a 
low self-inductance and low strays, so that it 
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UNKNOWN 

(AERIAL) 


T1:4x4TURNS 28 BGrS. QUADRIFILAR 
ON SMALL 02 FERRITE TOROID 



The circuit of the Omege-T bridge. Almost any small toroid of 02 or similar high-frequency 
ferrite material could be used for T1, 


until the null is optimised. Again, this is 
very quickly and easily achieved. 

If the receiver available for use as the null 
detector is not tunable, then the use of the 
ANB becomes somewhat more slow and 
laborious. The aerial will have to be ad- 
^sted in length, until the ANB and receiver 
indicate a null as before. Happily in those 
situations where the receiver is likely to be 
fixed tuned, the aerial may be capable of 
being easily adjusted — for example, VHF 
net-channel rigs. 

These are not the only uses for the ANB, 
which can also be used for cutting cable to 
electrically resonant lengths, for finding the 
resonant frequency of tuned circuits, and 
for finding or adjusting the imput resistance 
of receivers and converters. It can also be 
used as a noise generator for lining-up 
purposes. These uses will be discussed in 
more detail shortly. 

The original Omega-T ANB and their 
current model TE-7-01 use a selected zener 
diode to generate the wide-band noise, 
following this with a three-stage untuned or 


forms a valid ’’reference” against which 
the unknown can be compared. 

The receiver used as the null detector is 
connected between the centre-tap of the 
secondary and earth. Then, when the 
reference resistor is adjusted to equal the 
resistance of the unknown at the latter’s 
resonant frequency, the noise voltage will 
fall to a minimum at the centre-tap, at the 
frequency concerned, so that the receiver 
will indicate a null when tuned to that 
frequency. 

The model TE-7-01 is pictured, and its 
circuit^is also shown. As may be seen it 
combines both the noise generator and the 
bridge into a very compact and convenient 
little instrument. At a cost of around $30 it is 
also quite inexpensive. 

Understandably, the simplicity of the 
ANB combined with its usefulness and 
convenience has spurred many radio 
amateurs to ’’roll their own.” A number of 
ANBs similar to the original Omega-T unit 
have been published in the amateur radio 
journals, an example being that published 
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Better system protection 
against transient voltages 
. . . Better than selenium 



VARISTORS 


GE-MOV^^ metal oxide varistors make use of a new technology. They provide tight 
voltage damping and high energy absorption. . . better than selenium. Present models 
offer AC voltage ratings from 100 to 1000V. Energy absorption ratings range from 10 to 
160 watt-seconds (joules). 

GE-MOV SUPERIOR FEATURES: 

# Clamping Ratio # Size # Peak Current # Energy Density 

COMPETING SELENIUM SUPPRESSORS 


M 

Mfrs. 

Commercial 
or Trade 
Names 

Device Nomenclature 

Selenium Suppressors 

linch 

Square 

2 inches 
Square 

4 inches 
Square 

5”x6” 

IR 

K]ip>Sel 

KSA 

KSL 

KSP 

KSF 

(W) 

Volt-Trap 

S01,2AA 

S03AA 

S06AA 

S09AA 




S04AA 



Syntron 

Surge Stop 

SD1544 

SD2650 

6D2411 

SD2452 

Scu-kes Tarzian 

Klip Volt 

2KV26 

5KV26 

7KV26 

10KV26 



AUSTRALIAN GENERAL ELECTRIC LIMITED 

86-90 BAY STREET, ULTIMO, IM.S.W. PHONE 212-3711 


DISTRIBUTORS: 

Fairchild Australia Pty. Ltd., Sydney 439-4355, 
Melbourne 723-4131. 

PB Components, Melbourne 53-2766. 
GEC-EtiiOtt Automation Pty. Ltd., Adelaide 
71-7971, Melbourne 387-2811, Sydney 439-1922, 
Brisbane 32-0441. 


Watkin Wynne Pty. Ltd., 32 Falcon St., Crows 
Nest. 43-2107. 

H. Rowe & Co. Pty. Ltd., Perth 28-5444. 

The National Electrical & Engineering Co. Ltd., 
Wellington 553 709, Auckland 599-089. 



Ersin 

MULTICORE 
5 CORE 

The world's 
finest 

cored solder 

Throughout the world, in the 
electronics field, Ersin Multicore 
is the choice. The formation of 
the five separate cores of high 
quality flux ensures that the flux 
melts before the solder, wetting 
the surfaces, thus ensuring 
high quality, uniform joints. 

SPECIFICATION APPROVALS 

Multicore Solder meets all appropriate 
national specifications and is exported 
to 63 countries throughout the world. 

Ersin Multicore is completely guaranteed. 



MULTICORi SOLDERS (AUST.) PTY. LIMITED 43 Birmingham St., Alexandria, N.S.W. 201S. 

Distributors: Greendale Engineering & Cables Pty. Ltd. — in all capital cities. Also available at your parts suppliers. 
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Aerial noise bridge 


in reference 3 and referred to in reference 4. 
This design was in fact first published in the 
December 1970 issue of “Ham Radio.’* 

Broadly speaking, home-made ANBs are 
capable of quite good results, although 
considerable care must be taken with the 
bridge transformer windings if strays are 
not to introduce errors — particularly at the 
higher frequencies. 

The Omega-T model TE-7-01 unit is 
claimed to be accurate to about lOOMHz, 
although the firm makes other ANBs 
capable of accurate measurement well 
above this. The upper limit of accuracy for 
a home-built ANB is likely to be. not much 
beyond the 52-54MHz band, unless very 
great care is taken. 

As suggested earlier, using the ANB to 
find the resonant frequency and resonant 
terminal resistance of an aerial is quite 
straightforward. The aerial is connected to 
the “unknown” connector of the ANB, and 
the receiver to the detector output. The 
audio gain of the receiver is best set to 
maximum, with the RF or IF gain control 
used to produce a comfortable listening 
level. 

It is then simply a matter of tuning the 
receiver until there is a definite null in the 
received noise, whereupon the receiver 
tuning dial indicates the approximate aerial 
resonant frequency. If no null is found, the 
aerial resonance must lie outside the tuning 
range of the receiver, assuming that an 
amateur-band-only receiver is being used. 
It may be necessary to use a general- 
coverage receiver to find where the 
resonance lies, if it is well out of the band. 

Once the approximate null is found, the 
ANB reference resistor must then be ad¬ 
justed in an effort to deepen the null. By fine 
adjustment of both the reference resistor 
and the receiver tuning, it should be 
possible to find quite a deep null. When this 
is found, the receiver tuning dial will in¬ 
dicate the actual resonant frequency of the 
aerial system while the ANB reference 
resistor dial will show the effective terminal 
resistance of the system as seen by the 
ANB. 

Whether the resistance seen by the ANB 
is that of the aerial system will depend 
mainly on the cable used to connect the two. 
If the characteristic impedance of the cable 
is the same as the’ resonant terminal 
resistance of the aerial, then the cable will 
faithfully present the correct resistance to 
the ANB, and the ANB reading will indeed 
show the correct aerial resistance. 

This will be the situation in the ideal case 
where the aerial is resonant at the single 
frequency of interest, and is also correctly 
matched to the cable. 

More usually, the aerial will not be ac¬ 
curately matched to the cable — at least 
over part of the band of frequencies to be 
used. In this case the most accurate 
measurements with the ANB will be when 
the length of the cable used to connect it to 
the aerial is electrically resonant ~ ie, an 
integral number of half-wavelengths dt the 
frequency concerned. The only error in¬ 
troduced will then be that due'to line losses, 
usually quite small. 

If it is convenient, therefore, the cable 
used for the aerial should be cut to a whole 
number of half-wavelengths. However if 
this cannot easily be arranged, the 
situation is not serious providing the 



The Omega-T model TE-7-01 bridge. Very neat and compact, it would be a logical choice for 
those without the time to "roll their own. "(Courtesy Sideband Electronics Eng.) 


resistance indicated by the ANB is within 
the acceptable loading range of the trans¬ 
mitter to be used. 

The fact of the matter is that in a situation 
like this, the cable simply becomes an ef¬ 
fective part of the resonant aerial circuit 
<ie, a tuned feeder). But providing the 
resistance at the end of the cable — as read 
by the ANB — is capable of being used to 
load the transmitter correctly, all will be 
well. 

If you do want to cut cables to be resonant 
at certain frequencies, the ANB can also be 
used for this. One end of the cable is fitted 
with a connector,-and fed to the “unknown” 
input of the ANB, while the reference dial of 
the ANB is set to 0 (zero). With the receiver 
tuning dial set to the frequency of interest, 
the length of the cable can then be trimmea 
until a null is reached — making sure that 
each time the measurement is checked, the 
far end of the cable is shorted. 

This is the method used when a cable is to 
be cut to an integral number of half¬ 
wavelengths, of course. If a quarter-wave 
section or multiple is required, it is simply a 
matter of making sure that the far end of 
the cable is open circuit each time the null is 
checked 

In a similar fashion it is possible to find 
the resonant frequency of a series tuned 
circuit, simply by connecting it across the 
“unknown” input of the ANB. For checking 
the approximate resonant frequency of a 
parallel tuned circuit — even a quartz 
crystal — the reference resistor can be 
turned to maximum, so that a null will be 
reached when the tuned circuit or crystal 
impedance is somewhere near its peak. 

The ANB can also be used to adjust the 
input resistance of a receiver or converter 
to be a good match for the line, where this is 
requir^ (ie, for gain matching as opposed 
to matching for maximum signal-to-noise. 
ratio). Here the receiver or converter is 
simply connected to the ANB “unknown” 
input as before, with the reference dial set 
for the known impedance of the cable to be 
used with the converter. If the input of the 
receiver or converter is tunable, is must be 
peaked to the measurement frequency. 

Naturally the receiver being used as the 
null detector for the ANB cannot be checked 


in this way, unless another receiver is 
borrowed temporarily to serve as null 
detector in its place. 

Finally, the ANB can be used as a source 
of noise, for peaking receivers and con¬ 
verters in the absence of other signals. Here 
it is simply a matter of connecting the ANB 
to the receiver or converter input. Either of 
the two ANB connectors may be used, for 
with the bridge circuit unbalanced, both will 
have noise energy available. The 
(Continued on page 125) 


PRECISION MINIATURE 12v DC 
DRILLS - RELIANT & TITAN 


9000rpm, high torque to grind burr & 
polish. Full range of useful accessories 
available. 


SPECIAL 

OFFER 

THIS 

MONTH. 
$37.00 + 

Titan Drill 6t 
$1.50 P&P 

Stand 


From your Retailer or mall the coupon 
below to order or for further in¬ 
formation 


JEMAL PRODUCTS 
PO BOX 168, VICTORIA PARK 
6100 WA. 

<SPECIAL OFFER DRILL 8 
STAND. CHEQUE OR M.O. FOR 
$38.50 ENCLOSED 

• PLEASE SEND LITERATURE ONLY 

NAME . 

ADDRESS .. 
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The Name To Go By 


MiM 


mullile/lcr/ 

lo /uil oil youf fcouiremenl/ 


• Versatile Pocket Size Muititester 

U-50ox • Quality performance VOM of 44/LtA. 

• Wide-range measurement provides exceptional versatility. 

• Meter movement protected against overload and shock. 

• Standard HV probe available extra. • Silicon rectifier 
extends frequency range eliminating trouble attributable 
to deteriorated rectifier. 



0.1V 0.6V 5V 50V 260V IkV 
(20kn/V) 

2.6V 10V 50V 250V IkV 
(SkO/V) 

50;<A 0.5mA 6mA 50mA 
250mA 

Rxl RxlO RxlOO Rxlk 
(Max. SMO) 

~20dB~ +62dB 

IMO'-SOOM l^with axternal. 

0.0001;«F — 0.2 ;<F j powar. 

Battariaa. 1.5V (UM-3) x2 
Allowanca. DC ±3% & 

131 X 89 
445gr 


DCV 

ACV 


DCA 


dB 

Mn 

/*F 


AC ±4% 
43mm 


• Taut-Band Suspension 

N-401 • 5pA meter movement of taut-band suspen¬ 
sion entirely free from friction and hysteresis error. 

• Automatic cut-out device against overload. • Po¬ 
larity conversion switch for added versatility. • Dis¬ 
tinctive scale dial and new scaling system for increased 
readability. • All measurements controlled by the fine 
30-position range selector switch. • Free angle support 
by rigid carrying handle. • 1000M!k2 HV probe avail¬ 
able extra. 



DCV ( ±) 0.16V 0.4V I.ev 4V 8V 16V 
40V (200k n/V) 

160V (16Mn/V) 400V 
800V (20M0/V) 

1.6kV (40Mn/V) 

DCA ( ±) 8^A 40^A 400FA I.SmA 

4mA-1^1^ 40mA (400mV) 

160mA (600mV) 

ACV 4V 8V 16V 40V IBOV 400V 
I.ekV (5kn/V) 

AC A 1.6 A IBA (400mV) 
n *1 xIO. xlOO xlk xlOk 
(max. 50Mn) 

Not#. Underlined ranges are protect¬ 
ed by the breaker. 

Batteries. 1.5V (UM-2) x1 & 

9V (OOeP) x1 ^ 

Allowance. DC ±29^ & AC ±3% 

Freq. error 

4V & 6V (50H 2 '-'250kHz) [ 
Others (SOHZ'-SkHz) 

252 X 191 X 107mn1 
1.95kg 


• Medium Size High Sensitivity V.O.M. Multitetter 

A-303TRdU • Medium-size, high sensitivity VOM 
(44juA) doing comprehensive electronic eriglneering. 

• For maximum safety of opratlon, high voltage ranges 
are arranged on tfie switch kept apart from current and 
voltage ranges. • Meter movement protection against 
overload. • Standard HV probe available extra. 


Moasuramant langas. 

DCV 0.3V 1.2V 3V 12V 30V 120V 
300V 1.2kV (20kn/V) 

ACV 6V 30V 120V 300V 1.2kV 
(8kO/V) 

DCA 60/lA 3mA 30mA 300mA 1.2A 
12A 

x1 XlOO xlk x10k (Max. 50Mn) 
-10dB>- -f 63dB 
60mA 600 aA 60/<A 
1.6V 


n 

dB 
LI 
LV 

Battariaa. 1.6V (UM-2) x1 & 
22.6V (015) x1 

Aildwanca. DC ±2.5 & AC ±4% 
170 X 116 X 69mm 
720gr 



Fet Tester 

EM-300 is a handy-size, single-control circuit tester 
endowed with all the specific quality of performance 
characteristic of a FET tester offering the following 
benefits: 

• Input impedance of 1 MAfor ACV measurement 

• Input impedance of 10 MQ for DCV measurement 

• 0-center adjustment and polarity reversal switch 

• Automatic sensitivity calibration 

• High resistance measurable 

MaMuramant rangat. 

DCV (±)250m 1 2.5 10 50 250 Ik 25k (w/HV probe) 

ACV 2.5 10 50 250 Ik 

Fraq. rasponta-l SHz-SOOkHz (±1dB) 

DCA (±)26u 2.5m 26m 250m 5 (250mV drop) 


n 

Range x1 

XlOO 

xlk 

xIOOk 


Midscale 40 

4k 

40k 

4M 


Maximum 5k 

500k 

5M 

500M 


Minimum 1 

100 

Ik 

100k 


dB -10 to +10dB(2.5V AC) 

Transistors usad. 

N-channel, iunction x2 
RF silicon diOda x2 
Acouracy. 

± 4% f.s.d. for DC ranges 
t. 4% f.s.d. for AC ranges (t 6% for 2.5V) 
Input impadanca. 
lOMn for IV DC and above 
(lOkn for 250mV) 

IMOforAC 

Battarias. 

1.SV (AM-3 or UM-3x2 for driving FET 
1.5V (UM-3)x1 for resistance measurement 
1.3V (H-C)xl for sensifivity calibration 
Dimensions. 

17dx 112x64mm 


0to»22dB(10V AC) 



Distributed by • Available everywhere 


^ WARBURTON FRANK! 


• ADELAIDE 56 7333 
t MELdOURNE 69 0151 


• BRISBANE 52-7255 
• PERTH 61 8688 


t HOBART 23 1841 
• SYDNEY 6481711 
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Electronic servicing: an industry problem 


The problem of the radio and television serviceman is one that the industry 
would seemingly prefer not to be reminded about. If we don't talk about it for 
long enough, it might even get up and go away. Then we could tell ourselves 
that it never existed, except in the mind of a few malcontents. 


Yesterday, upon the stair 
I saw a man who wasn’t there; 

He wasn’t there again today ... 

I wish that man would go away! 

If you should feel tnat these opening 
remarks are unfair and unwarranted, let 
me draw you attention to a report in “The 
Australian Financial Review’’ (May 2 p6) 
covering the Tariff Boacd hearing on colour 
television receivers. The Board was being 
addressed by Mr 0. D. Sperling, vice-chair¬ 
man of the Australian Consumer 
Association, expressing concern about the 
servicing and maintenance of the new 
generation of receivers. 

“Servicing, he said, was a problem which 
the industry had not yet faced up to. 

“The pr^ominantly industry audience 
treated Mr Sperling’s views as generally 
humorous.’’ 

Let me say, gentlemen, that there are a 
lot of your potential customers who are not 
amused! 

Two or three factors have combined to 
prompt this discussion of electronic servic¬ 
ing. The catalyst was a letter from a reader 
in Crows Nest, NSW: 

Dear Sir, 

! fee!! should bring to your attention yyhat 
/ consider to be a poor standard of advertis¬ 
ing used by a television company in radio 
programs broadcast by a Sydney radio 
station. 

In the programs the TV rental idea is 
promoted by using what / would call scare 
tactics — tactics which smear TV service¬ 
men in general. 

Such phrases as: He takes your set away 
and then you are up for $60-70-80 or more. 
When the set is returned, which could be in 
a month or so, it is the same as before I 

This kind of talk can break down the 
goodwill that a serviceman has worked hard 
to build up. It must lead to distrust by 
customers. 

Although / am no longer doing TV service, 
/ served my apprenticeship and spent some 
years in the business. / know what damage 
can be done to a serviceman / customer 
relationship by even a sad story from a 
friend — led alone broadcast announce¬ 
ments. 

Perhaps you and your excellent magazine 
can suggest a method of stopping this type 
of thing before servicemen end up in the 
same boat as estate agents and used car 
salesmen. 

J.T. (Crows Nest) 


First off, I have not heard the advertise¬ 
ments in question and have to accept J.T.’s 
word for it that their message or im¬ 
plication is as stated. If it is, then I don’t like 
it any more than he does. 

It’s a poor show when a company chooses 
to boost its claims by so denigrating its 
business rivals. It does damage to the in¬ 
dustry image and, almost invariably, the 
tami^ed image affects the very people who 
help produce it. In the ultimate nobody 
benefits. 

The advertising fraternity recognises this 
danger and has self-imposed restraints on 
the publication of “knocking” copy. Maybe 
the advertisements complained of were an 
oversight or maybe ^ey got through 
because they did not “knock” a rival TV 
rental activity — only another rather vague 
group. 

What can we do to stop them? Nothing 
directly, unless this bit of publicity initiates 
an inhibiting effect. 

J.T. and any others who may have been 
similarly aggrieved could certainly write to 
the station and the advertiser involved to 
voice their disapproval. It is surprising 
what a few responsibly written letters to the 
managements can achieve in some cases at 
least. 

Reading J.T.’s letter, I would judge him to 
be one of a particular group of servicemen 



"Well, if you're so sure what's wrong with 
it, why don't you fix it?" (Radio-Electronics) 


(or former servicemen) who take a pride in 
their work and who seek to give the 
customer a “fair go.” 

There are a lot of such people and I would 
expect to find them mainly in established 
country and smaller suburban service 
establishments where the business has 
attracted to itself a clientele of local 
residents. The serviceman knows the 
customers and vice versa and his very liv¬ 
ing depends on their goodwill. He can’t 
afford to pull too many fast deals or to cover 
up continually for inefficient assistants. 

These are the people who stand to suffer 
unjustly from destructive advertising copy. 

Unfortunately, there is another whole 
segment of the servicing industry which 
would seemingly deserve a lot less sym¬ 
pathy. It involves a variety of companies 
which have so yielded to the pressures of 
competition that there is no scope left for 
quality of any kind in the service they can 
give to the customer. 

The problem involves retailers, for 
example, who offer inducements and trim 
their margins to almost nothing to gain 
sales, inheriting obligations without the 
wherewithal to cover them. From the point 
of sale onwards, installation and service 
becomes a skinflint operation, with excuse 
and makeshift heavily exploited in an effort 
to sustain the store image. 

Much the same applies to straight servic¬ 
ing organisations. Contracts can be written 
in a dozen ways to make them appear more 
comprehensive and less costly. But the 
simple fact is that good service has to be 
paid for and, if too much is promised for too 
little return, quality must once again suffer. 

It has added up to a vicious circle. The 
public has become bargain hungry, 
determined to minimise expenditure in 
dollars and cents without too much thought 
to the consequences. Companies have 
compounded the situation by a seeming 
willingness to outbid their competitors for 
the sake of turnover. Governments have 
encouraged a critical attitude to prices for 
what often look like short-term political 
reasons. 

Plainly, the squeeze has to operate 
somewhere and, in an industry which is 
labour intensive, the most obvious area is 
the serviceman, his status, his working 
conditions — and the quality of service he 
can offer. 

So next time an employee of a servicing 
organisation knocks at your door, don’t 
delude yourself that he is making a personal 
fortune at your expense. Or that his casual 
clothes are affected purely to disguise his 
affluence. 

His take-home pay for a five-day week 
could be as low as $70, which is probably 
less than that of the man who delivered the 
equipment in the first place. 

Nor does he necessarily have access to 
regular overtime; current servicing 
charges won’t cover overtime rates. 

The result is inevitable and, once again, 
part of a vicious circle. The salary levels 
are not sufficient, on the average, to attract 
and hold the best men; they gravitate into 
other areas of the electronics industry. 
Those who are left behind tend to lack the 
bargaining power to command more 
money. Efficiency suffers overall and the 
service fee is dissipated paying for repairs 
that take longer, cost more and are less 
permanent than they should be. 

Yes, there is a whole area, which is open 
to criticism of the type complained of. It is 
the area which has supplied the complaints 
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GOLDRING 



SHIELDED AUDIO 
CONNECTING CABLES 




-^^1— - 

G3i- 900 5 Pin Din Plug to 2 3.5mm Plug 2m. 

G3- 909 2 RCA Plugs to 6.5mm Stereo Line Connector 2m. 

Aft " ■' „ - - . 

G3- 901 5 Pin Din Plug to 5 Pin Din Plug 2m- 


G3- 910 4 RCA Plugs to 4 RCA Plugs 2m. 


G3- 911 RCA Plug to RCA Plug 2m. 

G3- 902 5 Pin Din Plug to 5 Pin Din Connector 2m. 



G3- 903 5 Pin Din Plug to 4 RCA Plugs 2m. 

s=Bsaa3s3SB^^|ai 

G3- 912 RCA Plug to RCA Connector 2m. 


• •i**aTiiii.. „.i|, , ]-rn--:-^w»*!yfea. 

G3- 904 5 Pin Din Plug to 4 3.5mm Plugs 2m. 

GS- 913 RCA Plug to Stripped End 3m. 





G3- 

905 ® 6.5mm Stereo Line Connector 2m. 

G3- 914 RCA Plug to 3.5mm Plug 2m. 



Am ... ^"" 

gssBBasl^glaato 

G3- (906 3 Pin Din Plug to 3 Pin Din Plug 2m. 

G3- 915 3.5mm Plug to 3.5mm Plug 2m. 

G3- 908 5 Pin Din Plug to 1 3.5mm Plug 2m. 



G3- 916 3.5mm Plug to 2 Alligator Clips 2m. 

G3- 907 5 Pin Din Plug to 2 Alligator Clips 2m. 

This is only a selection of the Goldring 
Connecting cables — see the full range at your 
local dealer. 




NSW 26-28 RICKETTY STREET, MASCOT. 2020. PHONE 669 6088 

rni HRIWr RMPIMPPRINP 162PELHAMSTREET, CARLTON. 3053 . PHONE 347 5177 

V3V^L.unii^O ci>l\ail>iccnil>iu 35 BALACLAVA STREET, WOLLONGABBA. 4102. PHONE 91 4972 

SA 76-78 McLaren street, ADELAIDE. 5000. PHONE 23 3488 
ACT 19MOLONGLOMALL, FYSHWICK. 2609. PHONE 98 8248 
WA 32 NORTHWOOD STREET, LEEDERVILLE. 6007. PHONE 8 4988 


(A/ASIA) PTY. LTD. 
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and the case histories publicised recently by 
consumer protection groups. J.T. 
seemingly ignores it in his letter, assuming 
that servicemen have not yet reached the 
ultimate low of “estate agents and used car 
! salesmen.’* 

(If I were a spokesman for either of these 
groups, I might be tempted to suggest that 
J.T. has himself produced a piece of knock¬ 
ing copy, not all that different in tone from 
the piece that he condemns.) 

But what’s to be done about the servicing 
situation? This question is the signal for the 
industry to look the other way. 

One hears the occasional reference to a 
course or a series of lectures or a seminar 
but, at best, they are palliatives. The basic 
problem continues to grow. 

And don’t let’s get the idea that the 
problem will be any less fundamental with 
the coming of colour television and the 
predicted swing towards rented receivers. 

In the ultimate, it doesn’t matter a row of 
beans who owns the receivers. If they go 
wrong, they have to be fixed and the cost of 
fixing them must ultimately be borne by the 
user, no matter how devious the route into 
his pocket. What’s more, they will have to 
be fixed by servicemen and the quality of 
the service will relate to the technical status 
and the pay status of the men involved, 
employer’s name notwithstanding. 

TV rental companies are not exempt from 
the problem. They are part of it — despite 
what might be implied by a caustic radio 
commercial! 

Leaving there the subject of electronics 
(mainly television) servicing, the Sydney 
“Daily Telegraph’’ recently ran a story 
headlined in two lines of %in type, spread 
over five columns: “MINISTER WARNS 
OF COLOUR TV POISON.’’ A sub-heading 
“X-rays danger’’ identified the nature of the 
“poison’’ and resurrected a corpse that 
most people thought had been buried three 
years ago. 

Behind the story was a statement by 
Senator McClelland drawing attention to 
the alleged failure of NSW and Victoria to 
impose legal limits on the amount of X-ray 
emission from colour television receivers 
offered for sale in these states. Other states 
had either enacted such legislation or were 
preparing to do so. 

According to the report, Senator 
McClelland issued the statement “to try to 
pit the NSW and Victorian governments 
into taking legislative action to protect the 
public from exposure to X-rays from colour 
sets.” 

Whether or not Senator MeClelland meant 
the statement to emerge with a double 5- 
coluxhn heading I am not sure although, 
being a professional politician, he may not 
exactly have resented the publicity, subject 
notwithstanding. 

The real victims of the “jolt’’will be the 
public, which could be excuse# for assum¬ 
ing that colour television receivers are a 
potential hazard, and yet another challenge 
to the domestic ecology. 

In the early days of colour television, 
there was some apprehension about X-rays, 
and a fair amount of published argument, 
particularly in the United States. Some X- 
ray emission was measured, though not 
necessarily enough to have affected viewers 
watching any given receiver for likely 
periods of time and from likely viewing 
positions. 

Nevertheless corrective action was taken 
to remove the cause for apprehension and 
the industry has followed appropriate 


PROJECTS NEEDED(7) 

Dear Sir, 

Further to your numerous articles on 
control tones on power lines, may / 
suggest a simple answer inspired by the 
concept: a punishment to fit the crime. 

/ suggest that you design forthwith a 
simple do-it-yourself kit to impose a suit¬ 
able range of control tones on the power 
mains. Aim the kit at the younger 
generation, who will be more concerned 
than we are with the practice, and in¬ 
clude with the directions hints as to the 
most suitable operating times, eg 
morning and evening peaks. 

You could offer a prize for the most 
"off peak" appliances turned on and 
special prizes for actual blackouts so 
caused. I am sure that you would get a 
positive reaction from the supply 
authorities. 

Another project, which would prove 
particularly popular with the older 
generation would be a portable trans¬ 
mitter, suitable for installation in a brief 
case or beach bag. Its operating 
frequency vvould be controlled by a 
sweep oscillator, covering the broadcast 
band. For modulation, / would suggest a 
nice chord made up from all the notes in 
the chromatic scale between say C and 
C'. 

The range would need to be about 
50yds, sufficient to block all portable 
transistor radios within that range on the 
beach, or within the confines of any one 
railway carriage. 

H.M. (Nth. Geelong, Vic) 


practice ever since in all countries. The 
gradual swing to solid-state circuitry has 
further reduced the number and magnitude 
of X-rays sources in large colour receivers. 

Three years ago, an article by Philip 
Adams in “The Australian” newspaper 
quoted findings by an American scientist 
John Ash Nott, who claimed that X-rays 
from a “safe” television receiver had done 
dreadful things to a cage full of rats in his 
laboratory. Having read the story, we 
pointed out that the much more likely ex¬ 
planation was that the unfortunate animals 
had been affected by exposure to the 
supersonic acoustic energy from the line 
output components. 

Our general appraisal of the position was 
supported by Mr. H. M. Whaite, officer-in- 
charge of the Radiation Branch of the NSW 
Department of Public Health. Mr Whaite’s 
letter, which we published, summarised the 
position as it had obtained in the United 
States and indicated that it was no longer a 
substantive problem. 

He nevertheless indicated that considera¬ 
tion was being given to producing a national 
“Code of Practice” which would spell out 
maximum permitted levels of radiation and 
avoid any risk of badly designed receivers 
appearing on the Australian market. 

The problem would appear to be that 
consideration is still being given to the 
matter three years later and with colour TV 
set production well into the planning stage. 

That’s what Senator McClelland is 
griping about and I think he has a point 
which deserves to be made with the State 
(jrovemments concerned. 

But to trigger a full-scale scare to initiate 
something that, nowadays, is littie more 
than a formality is a surprising action by 
the Minister for the Media, of all people! 



OlDiXlSO 
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Whatever your 1C connection need, we can 
solve your problem-from our complete line of 
800 standard socket products. 



DUAL-IN-LINE 

TO PATTERNS 

BREADBOARD 

FLAT PAK 

WIRE WRAPPING 

ACCESSORIES 

SOCKETBOARDS / SYSTEMS 

AVAILABLE FROM 


GENERAL ELECTRONIC SERVICES 
PTY. LTD. 

114 Alexander St. Crows Nest 
N.S.W. 2065 Australia 
Phone 439-2488 
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A job to break the monotony 


Just when it seems that work has settled to a routine which is in danger of 
becoming monotonous, one can depend on a neighbour or business associate 
to come up with some way-out problem which will provide enough diversion 
to last for some time. 


It was Friday afternoon and business was 
a bit slack. I didn't really mind; it was a 
good opportunity to give the workshop a bit 
of a tidy up. But my good intentions were 
short lived. A car pulled up outside and out 
stepped one of my customers, who is also a 
near neighbour and personal friend. 

One of his spare time activities is to help 
run a local young peoples' athletic club, and 
his problem was in regard to the latter. It 
seemed that tomorrow was their big day of 
the season when they would be hosts to, and 
competing against, a visiting club. 
Naturally, they wanted everything to run as 
smoothly as possible. At this point I could 
almost visualise the PA system that didn’t 
work, and consoled myself with the 
thought that it would probably be a routine 
fault. 

So I was not prepared for what came next. 

“To help organise some of the events, the 
club invested in a pair of walkie-talkies. We 
took delivery only a few days ago, and they 
seemed to work all right, but when we tried 
them this morning, one of them didn’t 
work. There is no chance of getting the 
dealer to fix it before tomorrow, so I won¬ 
dered if you could have a look at it. It’s 
probably some simple thing that you could 
pick in a few minutes.” 

I quailed inwardly. All that I knew about 
27MHz transceivers, or transmitters in 
general for that matter, you could “put in 
your eye and see none the worse”, as the old 
saying goes. Unless it really was something 
simple, like an obviously broken lead or a 
flat battery, I didn’t like my chances. And I 
said as much. 

“Well, will you take a look at them?” he 
asked. “I’ve got them out in the car. Oh, and 
I’ve got the manual for them. It’s got the 
diagram in it.” 

I hoped he meant a circuit diagram. If he 
did, and there were two units, I felt a little 
more confident. There is nothing like an 
identical good unit to piovide a reference 
when dealing with an unfamiliar deviqe. 

“OK”, I said, “Let's nave a look at 
them.” 

As it transpired, the manual did contain a 
circuit diagram, so at least I had that much 
in my favour. 

As the units stood, one appeared to be 
working, at least to the extent that the 
receiver made plenty of noise when the 
muting system was opened, while the other 
was completely dead. That is, the receiver 
made no noise, and the transmitter had no 
effect on the good receiver. 

I opened the case and prodded the battery 


with the multimeter leads. It was dead. Not 
only that, but every cell — there were eight 
type 1015 — was dead. I smelt a rat. Either 
the unit had been left switched on or there 
was a fault. The customer was adamant 
that it had not been left on, so . . . 

I connected the ohmmeter across the 
battery contacts in the set, taking care that 
the polarity of the meter leads was the same 
as the set polarity. The meter indicated 
continuity immediately, even before I 
switched the set on! 

So that was it. The set was on all the time, 
probably due to a faulty battery switch on 
the volume control. It did not take me long 
to confirm the latter suspicion, but I 
realised there was little I could do about it. 
The unit was of a make quite foreign to 
anything I had in stock. Assuming the set 
was OK in other respects, the customer 
would have to be prepared to control the on- 
off situation — on a temporary basis — by 
removing or replacing one of the cells. 

I told him what I had found and what it 
would mean. He admitted that it would be a 
bit inconvenient, but agreed that it was a 
minor problem if we could get the unit 
working. 

With a new set of cells fitted the receiver 
came to life and, using the good set to 
provide a test signal, we satisfied ourselves 
that it was working correctly. To do this, I 
had the customer take the good set down the 
street for a few hundred yards, and give a 
test call. This came through loud and clear, 
but when I tried to reply, it was obvious that 
he was not hearing me. 

He eventually returned to the shop and we 
conferred. While the fault could have been 
in either his receiver or my transmitter, we 
both felt that it was in the transmitter, since 
his receiver was not only “live” but had 
actually picked up some weak signals from 
another outfit somewhere. 

At this point I was strongly tempted to 
give,the whole thing away. As I said before, 
my knowledge of transmitters was almost 
nil. On the other hand, I hated admitting 
defeat. 

I decided to make some superficial 
checks at least. It was easy to establish that 
the transmitter was not even radiating a 
carrier, thus locating the trouble in the RF 
section. And a check of the circuit revealed 
that this consisted of only two transistors. 
The modulator was the audio system for the 
receiver, and the microphone was the 
loudspeaker. 

This left the two transistors, a half 
dozen minor components, and the trans¬ 


mitter crystal. Could it be the crystal? 
Mainly because it was easy I pulled it out 
and plugged it in the good unit. It worked 
perfectly. 

I went over the three or four resistors with 
the ohmmeter and could find nothing 
wrong. I also tried bridging the capacitors 
while switching the unit on. No joy. 

While I normally hesitate to blame 
transistors, I was rapidly reaching the 
conclusion that it was one or other of these 
two devices. The crystal oscillator, 
designated type 2SC645, was slightly easier 
to get at, so I pulled it out first and put in the 
tester. While I had never heard of the type 
number before, I hoped to get a reading 
which at least seemed sensible, 

’ Instead, the reading was quite strange; 
quite unlike anything I had encountered 
before. Puzzled I put it aside and tackled the 
output transistor, a type 2SC478 and again a 
complete stranger. But this time there was 
no doubt about the reading — the transistor 
was completely dead. 

Well, it was a good enough reason for the 
thing not working, but where did it get us? I 
reckoned my chances of tracking down a 
replacement even from the agents, was 
almost nil on a Friday afternoon. The best 
bet would be if I could find some reference 
which nominated a local equivalent, but I 
didn’t like my chances of that either. 

Nevertheless, I went through the motions 
of checking all my equivalent guides, the 
customer lending a hand. Neither of us 
could find the slightest reference to the 
2SC478. 

There was one last chance, I had a contact 
with one of the major transistor 
organisations, who is something of a wizard 
at nominating equivalents. But whether he 
would be in at this time on a Friday af¬ 
ternoon was another matter. 

I was lucky as it happened. He was in and, 
after some time thumbing through his 
references, he came back with the answer. 
“The BC107 should be a drop-in 
replacement”. This was better news than I 
expected, for I had some BCl07s on hand. I 
thanked him warmly. 

I lost no time in fitting a BCl()7, and we 
switched on hopefully. After all the effort, it 
came as a horrible let-down, when the thing 
still didn’t work. 

This set me thinking about the strange 
behaviour of the oscillator transistor. Could 
it be faulty as well? And if it was, could I be 
as lucky in being able to pull a replacement 
out of the bin? 

On the other hand, could I have made a 
mistake in replacing it? I didn’t think so, 
but I checked again to make sure. And then, 
as I took another look at the circuit 
diagram, the penny dropped. This tran¬ 
sistor had an “in line” arrangement of 
leads, and I had assumed that it followed to 
usual convention; emitter, base, collector. 

It didn’t. Just to be hard to get on with, 
someone had decided that this one was 
going to be different. Its arrangement was 
emitter, collector, base, ie, the collector as 
the centre lead, rather than the base. No 
wonder the tester readings were haywire. 

I pulled it out, connected it in the tester 
the right way, and produced a much more 
likely reading. Satisfied that it was good I 
replaced it in the set, taking particular care 
to locate the leads correctly. 

That did it. The transmitter came good 
immediately and we were able to conduct a 
two way contact over a range of several 
hundred yards. 
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Naturally, the customer was delighted, 
but I impressed on him the need to get the 
unit back to the agents as soon as possible, 
and to give them the full story. Not only was 
it necessary to fit a new volume control 
switch combination, but I felt it was im¬ 
portant that the transmitter output stage be 
I checked. For all I knew there might be 
I subtle differences between the original 
I transistor and the replacement which 
required adjustment, either to component 
values or tuned circuits. 

My own effort I regarded with somewhat 
mixed feelings. Naturally I was gratified 
that 1 had been able to cope with a piece of 
strange equipment well enough to get it 
working. On the other hand I felt like 
kicking myself for having been trapped by 
the transposed transistor leads. Since they 
were clearly marked on the circuit I had no 
excuse; I simply '^assumed'' a situation 
which I should have checked. I hope I will 
know better next time. 

To change the subject, here is a short 
story about a workshop accident that had 
quite strange results. 

Part of my bench equipment is a kind of 
universal speaker. There is nothing 
pretentious about it, just an old Sin 15 ohm 
speaker in a discarded mantel cabinet, and 
fitted with a twin lead and a pair of alligator 
clips. It is most useful when working on TV 
chassis which have been removed from 
their cabinets. 

It was just such a situation which created 
this story. I had a chassis on the bench and 
had clipped the speaker across the speaker 
socket on the underside. What I failed to 
appreciate fully was that the speaker socket 
was hard by the mains switch behind the 
volume / brightness pot combination. 

Thus it was that, as I gave the chassis a 
^arp turn, there was a sudden (teafening 
“wump” from the speaker; the clips had 
pulled off the speaker socket and flashed 
across the mains terminals. I shrugged my 
shoulders philosophically and mentally 
“wrote off” the speaker. I have seen other 
speakers which have tangled with the 
mains, and I have no illusions as to what 
happens to the voice coil. 

I pushed the speaker to one side, found 
another one with which to finish the job, and 
more or less forgot the incident for the 
moment. 

A couple of days later, with a few minutes 
to spare, I decided to see just how badly it 
had been damaged. First I measured the 
voice coil with the ohmmeter, and was 
surprised to find that it appeared to have 
exactly the resistance I would have ex¬ 
pected. Thus encouraged, I tried feeding 
some signal to the speaker, but there was no 
sound forthcoming. 

This was rather puzzling, but I considered 
the possibility that the voice coil, though 
intact, might have been detached from the 
former by the extreme magnetic forces. 
Determined to clarify the situation I at¬ 
tacked the assembly with a screwdriver and 
found that it was relatively easy to prise the 
magnet free. 

Imagine my surprise when I found that 
the voice coil was completely intact, both 
electrically and mechanically. As far as I 
could determine, there was absolutely no 
reason why it wouldn’t work. Yet I had 
satisfied myself that it wouldn’t. 

The solution? The accident had com¬ 
pletely demagnetised the magnet. And I 
mean completely; it would not even pick up 
a pin. Considering the strength of these 
magnets as normally encountered, I feel 


that this is a truly remarkable situation. I 
would also lay long odds against it hap¬ 
pening again because, as I understand it, 
demagnetising normally requires that the 
AC field be allowed to decrease gradually. I 
am not quite sure how this requirement was 
satisfied in this case; all 1 know is that the 
end result was about as effective as one 
could ever expect. 

From one of my readers, Mr K.B. of Para 
Hills, SA, comes this rather amusing letter. 
I publish it not only for your amusement, 
but also as just one more example of the 
damage which can result when the han¬ 
dyman tackles things he does not un¬ 
derstand. 

Dear sir, 

I must write to say how much I've en¬ 
joyed sharing the challenges and the woes 
of the Serviceman, even though I am not 
strictly one myself. I've been going through 
some of my back copies, laughing again at 
the do-it-yourself types who help keep your 
column alive. In gratitude for stirring my 
sense of humor, / include this incident for 
your enjoyment and wonder! / forward it in 
return for the entertainment I have gained 
from the Serviceman's column. 

It concerns the fervent plea for help from 
a friend of a friend who relayed the fact that 
he was "having trouble with his TV set and 
tape recorder" and would I call around 
sometime. As you know, the phrase "call 
around sometime" meant most urgently! 
Such is the lure of television and the 
frustration caused by a blank screen. 

In this case, there was a picture but not a 
sound to be had from either the TV set or 
tape recorder. Concentrating on the TV set, 
/ soon discovered, wonder upon wonders, 
that the loudspeaker was apparently open 
circuit! And then the story came out: 

It appears that with the approaching of 
TV licence time, this gent had reasoned that 
there was very little worthwhile watching 
on {he "box" and had visited his local Post 
Office and given his views to the man 
behind the grille. To merely refuse to renew 
his licence on such grounds and still have a 
receiver on his premises, the public servant 
explained, was not good enough. The set 
had to be made ineffective as a receiving 
device. How could this be done? One way, 
the postal officer suggested, was to cut off 
the power plug. 

The suggestion was electric (to coin a 
phrase!. Our friend raced off horrw and, with 
the aid of scissors, severed the AC plug from 
its lifeline to the set. All seemed at peace 
now. No fears of being prosecuted and no 
need to feel forced to watch childish TV 
programs simply because one had a licence 
and felt compelled to get one's money's 
worth. 

Then came the blow. One week later, 
while glancing through the newspaper TV 
guide to gloat over the rundown that other 
poor viewing folk would be likely to see, he 
discovered that a "fantastic special" was 
due to be aired! No time to question past 
judgements. A quick return to the Post 
Office, a parting of monies and back home 
to effect a swift repair. 

The efforts at restoring red to active, 
black to neutral and green to earth 
somehow became bemuddled in the haste. 
At 'switch-on'the TV licence fee was added 
to by the need to replace the output valve 
and the loudspeaker (quite an expensive 
modelh This was caused by the fact that the 
gent's tape jecorder had its extension 
speaker outlet wired to the TV set speaker 
Continued on Page 125 
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CIRCUIT & CESIGIM IDEAS 

Interesting circuit ideas and design notes selected by the Editor from technical literature, reader contributions 
and staff jottings. As they have not necessarily been tested in our laboratory, responsibility cannot be 
accepted. Contributions to this section are always welcome. 


Solid State AGC Circuit 

Recently I came across a rather novel 
AGC circuit. In essence it is yet another 
application of the capacitance of a reverse 
biased diode. Under no signal conditions Dl 
is lightly conducting and any weak signals 
will pass throu^ unimpeded. The AGC 
amplifier is cut off and the AGC rail voltage 
will be low as the bleed current through Rl, 
Dl, R3 and R4 is quite small. As the AGC 
amplifier conducts on a stronger signal, the 
AGC voltage cuts off Dl and it progressively 
presents a higher impedance. Ri and R2 
form a high resistance voltage divider and 
the voltage at the junction determines the 
threshold 


The circuit is very effective. Most 
receivers employing it that I have seen, 
typically show less than 2dB variation in 
output for more than lOOdB input change. 
Two of these circuits in a receiver seem to 
be adequate. The circuit has the further 
advantage of presenting a fairly high im> 
pedance at all times, hence minimising 
loading problems of the associated tuned 
circuits. However, the input is best fed from 
an emitter follower, if located at the low 
level front end of a receiver. 

(By Mr P. G. Davison, Box 709, PO, Alice 
Springs, NT 5750.) 



LED Sound Source Indicator 


This LED Sound Source Indicator has 
applications in a multi-channel setup with 
microphones, pickups etc, in public acklress 
and many other applications. Ideally, there 
would be an indicator for each sound 
source, adjacent to its associated fader or 
switch. I have built eight ot these units and 
they are installed in a public address 
system where 1 find them very useful. 

The LEDs which I have used are type TIL 
209, made by Texas Instruments. This type 
is in an epoxy case Vkin diameter. With a 
V^in hole drilled in the panel, the LED may 
be inserted through the hole, resulting in a 
neat finish. 



If the controls are in the low level part of 
the mixer, additional amplification may be 
required over that shown in the circuit. The 
sensitivity of the amplifier is adjusted by 
the bias divider and when set correctly, the 
LED should give full brilliance with normal 
program level. 

(By Mr A. Sutton, Box 195, Northern, WA 
6401.) 

Editorial note: The resistor value range 
of 15k to 22k for sensitivity adjustment may 
not be sufficient to cope with all parameter 
variations. It may be necessary to go 
outside this range to adjust the sensitivity to 
the required level. 


Diodes Balance Transistor Conduction 


When a high>power load must be divided 
between two transistors, current conduction 
between the transistors must be balanced to 
prevent one of them from overheating due 
to mismatch. Generally, matched tran¬ 
sistors, balancing resistors, or balancing 
circuits are used. 

But the right corrective feedback can be 
obtained by the judicious placement of two 
ordinary diodes. As shown in the diagram, 
each transistor is mounted on its own heat 



sink, along with a diode that is connected to 
the emitter of the other transistor. This 
provides a balancing action because diode 
junction voltage (&ops with increasing 


temperature. 

For example, suppose more current 
passes throu^ the path of transistor Q1 and 
diode Dl than through the path of transistor 
Q2 and diode D2. The excessive heat 
generated by transistor Ql reduces the 
junction voltage of diode D2, thereby turn¬ 
ing transistor Q2 more fully on. And the 
cooler heat sink of transistor Q2 lessens the 
self-heating effects of diode Dl. 

(By Oliver C. Stanley, in “Electronics’".) 


Modulation Monitoring with VHP Powermatch 


After describing the “VHF Powermatch” 
unit and its accessories in the February, 
April, June and August 1971 issues, I took 
them home and have been using them in the 
shack ever since. And considering their 
simplicity, they have proved to be sur¬ 
prisingly useful when working on trans¬ 
mitters and aerials -- even if I do say so 
myself! 

62 


However while trying to track down in¬ 
stability in a new modulator recently, I 
realised that by making a very simple 
modification to the basic Powermatch unit, 
its usefulness could be extended still fur¬ 
ther. 

The mod is quite simple, as shown in the 
diagram. It involves simply breaking the 
connection between the dummy load 


detector and the power range switch, and 
inserting a slider switch so that the detector 
output can be fed alternatively to an audio 
output connector. 

It thus becomes easy to look at any 
modulation (intentional or unintentional!) 
present on the RF signal being fed to the 
dummy load, and check distortion, 
modulation depth, and modulation 
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W»rkofa]tllLP4 


Miracle of modem communication. 

The television picture tube. AWV tube 
11LP4. Tangible product of intangible skills. 
Evidence that art exists in even the most 
practical forms. 


Amalgamated Wirelem Valve Co. Pty. Ltd., 



For AWV, the everyday picture tube 
is a perfect example of the electronic art 
A superb blend of expert skills and faultless 
performance. Technit^ excellence brings 
Its own reward. 


your experts in the art of electronics. 
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bur party sounds are 

with unique KR~617I 


One instrument becomes 
a group... with exciting 
rhythms and percussions 

It’s true. Your guitar becomes “a group” with the 
back-up of Kenwood’s extraordinary KR-6170 
Stereo Receiver. Your choice of twelve different 
rhythms from ballad to bossanova - the Electronic 
Rhythm Composer - will get behind your solo efforts 
at the push of a button. Five different percussions 
can be conjured up just as easily for extra depth and 
dimension ... PLUS echo chamber effects. 

The effects you’ll get are so amazing you wouldn’t 
have thought them possible. They’ll make your 
party - and you can practise your guitar in private, 
too. Don’t forget KR-6170 is an AM/FM radio 
receiver as well; you can use the same way-out effects 
on broadcast material and records, too. It’s the 
playalong/listening unit to set your hi-fi sound 
imagination ticking over as never before... and it’s 
unique to Kenwood. 


Ring any of the numbers listed for informative 
literature and location of your nearest 
Kenwood Sound Centre. 

the sound approach to quality - 

® KENWOOD 


N.S.W.: 215 North Rocks 
Rd., North Rocks 2151. 
Tel.: 630 7400. A.C.T.: 
Assoc. Scientific Sales 
Pty. Ltd., 29 W’gong St., 
Fyshwick 2600. Tel.: 

95 9138. VIC.: 30 Kerr St.. 
Fltzroy3065.Tei.:41 7551. 
TAS.: Lawrence & 


Distributed by: 


S.A.: 652 South Rd.. 
Qiandore 5037. Tel.: 
93 6171. QLD.: 2 Wren St.. 
Bowen Hills 4006. Tel.: 
52 8266. W.A.: 822 
Newcastle St., Leederviile 
6007. Tel.; 28 5725 

Hanson Pty. Ltd., Hobart, Launceston & Burnie. 


JACOBV® 

MITCHELL 












tfhai you team your 

n^REQ REGEI 


luiter 


mVE YOUR RECORDS A NEW DIMENSION 

;R-6170 stereo Receiver also has reverberation Unit Echo Sound 
(utput Terminals for 4-channel reproduction, 4 sets of speaker 
jrminals, 3 step power limiter and freq. response of 20-40,000 Hz. 



■*utCT*iap«c wmvtmm c 
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LPS Instant Cold Galvaniie is o ready to use 95 p.c. PURE 
ZINC compound that provides long-lasting protection from 
rust and corrosion. 


TOUCH DRY — 1 minute . . . can be painted over in 6 hours or 
30 minutes after baking at 350° for 15 minutes 


WITHSTANDS: 

• Over 3,000 hours in salt spray cabinet • Continuous dry heat up to 750® F. 

• Water temperature above boiling point • Short period heat up to 1000® F. 


SPECIFICATIONS: 


LPS Instant Cold Galvanize is NOT A PAINT! When applied 
to iron or steel it generates a positive electric current that 
flows to the base metal. This electrochemical action fuses the 
zinc compound with the metal. Corrosion will attack only the 
outer zinc coating leaving the metal to be protected rust free. 
If coating is penetrated LPS instant Cold Galvanize will 
sacrifice itself to protect the exposed base metal. RUST 
CANNOT SPREAD. 


Availablt in 16 oz. Aerosol spray-cant 


LPS Instant Cold Galvanize meets or exceeds the following specifications: 

•X-- 

MIL - P • 46105 wald thru primer 

MIL - P • 21035 Gelvenizing repair { U.S. Navy } 

MIL • P • 26915A for steel ( U.S. Air Force ) 

MIL • T • 26433 for towers { Temperate and Arctic Zones ) i U.S. Air Force I 
Complies with Rule 66-3 Los Angeles end San Francisco 

LPS Instant Cold Galvanize provides maximum protection when 
applied to clean dry metal. 


LPS RESEARCH LABORATORIES, INC. 

2050 COTNER AVE. • LOS ANQELES. CALIF. 9002S 


(213) 478-0005 


Distributed by 

ZEPHYR PRODUCTS PTY. LTD. 

70 BATESFORD ROAD, CHADSTONE, 
VICTORIA 
Phone: 56 7231 


'NSTAN'i 


^ALviSl^^ 


2inc Rich 




AUTO A TRUCK BODtES 
FARMING EQUIPMENT 
MARINE EQUIPMENT 
METAL ROOFS & FLOORS 
MINING EQUIPMENT 
OFF SHORE STRUCTURES 
POWER PLANTS 


RAILROADS 
WATER TANKS 
MOTORBIKES 
TV AERIALS 
SNOWMOBILES 
GOLF CARTS 
PATIO FURNITURE 


TRAILERS 

FENCING 

OIL RIGS 6c PIPE LINES 
STRUCTURAL STEEL 
LINES & TOWERS 
UNDERGROUND EQUIPMENT 
LAWN 6i GARDEN EQUIPMENT 


AIR CONOITtONINQ. HEATING. B REFRIGERATION SYSTEMS 


TECHNICAL INFORMATION: 

Passes PREECE TEST for hot-dip galvanizing 

SINGLE APPLICATION THICKNESS - approximately IVz mils 

COVERAGE — approximately 50 square feet per pound 


USES: 


LPS Instant Cold Galvanize should be used wherever metal is exposed to 
corrosive conditions such as in the construction and maintenance of: 
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CIRCUIT & DESIGN IDEAS 


frequency response. 

Because the .OOluF feedthrough at the 
output of the detector would tend to shunt 
the high modulation frequencies if the 
circuit were left high impedance, the audio 
output socket is shunted by a 15k resistor. 
'This makes the detector frequency response 
effectively flat to about 8kHz (-3dB at about 



llkHz), so that the response of an amateur 
modulator-transmitter combination may be 
checked without significant error. 

I have mounted the additional com¬ 
ponents on the back of the Powermatch 
case, where they do not disturb the front 
panel layout. 

For the cost of a cheap slider switch, a 
socket and a half-watt resistor, plus a few 
minutes’ work, it is a modification which I 
have found well worthwhile. 

(By Jamieson Rowe, *'Electronics 
Australia”) 


More on the Constant Impedance Potentiometer 


In CJircuit & Design Ideas for February, 1973, there was a circuit 
for a Constant Impedance Potentiometer. In the accompanying 
notes it says to use three potentiometers ganged together. 
However, I have been unable to obtain a three-gang potentiometer, 
two yes, but not three. 

I have solved the problem by using three single potentiometers 
and making use of some nylon gears I happened to have on hand. 
The arrangement is shown in the drawing. All gears must be the 
same diameter and have the same number of teeth. They must also 
have a diameter greater than that of the potentiometers. To set up 
initially, turn potentiometer B fully anticlockwise and potentio¬ 
meters A and C fully clockwise and tighten grub screws. 

This idea may be simplified somewhat by keeping potentiometer 
B as it is and by using a ganged potentiometer for A and C. Only 
two nylon gears are required for this arrangement. Although the 
latter idea is simpler, I had three single potentiometers on hand 



and so I decided to make use of them. A check with a multimeter 
showed that the impedance, or more correctly the resistance, is 
substantially constant, regardless of the rotor position. 

(By P. H. Lie, 13 Victory Street, Murrumbeena, Victoria 3163.) 


Low Frequency Function Generator 


Here is a very simple circuit which 
generates three different staircase 
waveforms, UP, DOWN, or UP-DOWN. 
This circuit is easily added to an existing 
sine/square oscillator. Functionally, the 
idea is to use an exclusive-OR gate as a 
"programmable” gate. That is, depending 
on the level at one input, the signal from the 
other input is transmitted with or without 
inversion. 

A unity duty factor clock drives a binary 
counter whose individual outputs are fed to 
a set of DTL EX-OR gates. The first two 
positions of a 3-position switch control the 
sign of the staircase increments. The third 
position, in conjunction with the last stage 
of the binary chain, sequentially selects the 
UP or DOWN control every 16 pulses. A 
binary weighted resistor ladder at the EX- 
OR outputs adds up the binary counts. The 
choice of ladder resistor values are such 


MC7493P. SN7493. Me 



that they are standard values with con¬ 
sideration given to the internal 6k 
(nominal) output resistor. That is, total 
resistance per bit is 53k, 106k, 212k, 424k. 
The circuit has no low frequency limitation. 

(By Mr A. Bendeli, 3/29 Templeton 
Crescent, Hillsdale, NSW 2036.) 


Multiple Switching for Lighting Circuits 


Two-way lighting circuits are quite 
common but the facility of operating room 
lights, etc, from three or more points is not 
often considered. However, there are some 
situations where it would be convenient and 
even highly desirable to provide three or 
more switching points. Here is a circuit 
which provides for any number of switching 
points. It will be noted that two of the 
switches will be SPDT but the rest DPDT. 

(By Mr R. W. Daley, Townsend Road, 
Whitington, Geelong, Victoria 3221.) 

Editorial note: A similar system was 
suggested in Electronics Australia for 
November, 1972. In Elementary Elec¬ 
tronics, page 88, it was suggested that a 


gated R-S flip-flop could be used as a means 
of multiple switching. 
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140 


AC125 
AC 126 
AC 127 
AC127/ 128 
AC128 
AC187 
AC187/ 188 
AC188 
A0149 
AD161 
AD161 
AD162 
BC107 
BC108 
BC109 
BC177 
BC178 
BC179 
BD139 
BD139/ 
BO140 
BF 115 
BF167 
BF173 
BF177 
BFY50 
BRY39 
D13T1 
OC26 
OC28 
OC29 
OC35 
OC36 
OC44 
OC45 
OC71 
OC72 
OC74 
OC81 
OC171 
OCP71 


65c 

5SC 

65c 

1.25 

60c 

80c 

1.55 

75c 

1.30 

1.25 

2.50 

1.25 

35c 

35c 

35c 

60c 

55c 

60c 

2.20 

4.60 

2.40 
65c 
75c 
75c 
1.20 
90c 

1.40 
1.10 

1.75 
1.80 
1.90 

1.75 
2.00 
45c 
45c 
45c 
45c 
45c 
45c 
75c 


TAA300 

TT797 

TT800 

TT801 

2N706A 

2N 2646 

2N2926 

2N3053 

2N3054 

2N3055. 

Mat. Pr. 

2N 3638 

2N3638A 

2N5459 

2N5485 

40250 

40408 

40409 

40410 

DIODES 

BA102 

OA5 

OA90 

OA91 

OA95 

OA202 

IN914 

1N4004 

1N4007 

BYZ13 

(6annp. 200v) 


2.85 
1.50 
1.15 

$1.15 

50c 

1.30 

65C 

90C 

1.20 

1.40 

3.00 

50C 

60c 

85C 

1.30 

1.80 

1.85 
2.00 
2.00 

^85C 

50c 

15c 

15C 

25c 

30c 

2SC 

25c 

55C 

60c 


SILICON BRIDGES. 


1 amp. lOOv 

2 amp. 200v 
ZENERS 

BZY 88 type 
1.5 watt 

SCRs 

15 amp. lOOv 
1.95 15 amp. 400 V 

15c (Sorry no cop" 


RETURN MAIL SERVICE 


90c 

1.60 


50c 

90c 


SEMI-CONDUCTOR SPECIALISTS 
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Even the best tape can get mangled in a poorly 
constructed shell. 

That's why Maxell protects its tape with a 
precisely constructed shell, made of lasting 
heavy duty plastic. No fixed guide posts are 
used. Instead Maxell uses nylon rollers on 
stainless steel pins thus eliminating the major 
cause of skipping, jumping and unwinding. 

A tough teflon (not waxed paper) slip sheet 
keeps the tapepack tight and flat. No more 
bent or nicked tape to ruin your recording. 


Maxell doesn't use a welded seal but puts the 
cassette together with precision screws. Result 
— Maxell doesn't jam. 

As for the tape itself, it has unparalleled 
smoothness, excellent low-high frequency 
responses, with near nil noise and distortion 
figure. The leader tape even acts as a 
headcleaner just to help guarantee results. 

Buy a Maxell and get both 'the sound and the 
shell'. 


Guaranteed across Australia by — 

Hagemeyer (Australasia) B.V. 

Sydney Melbourne Adelaide Brisbane Perth 
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Available in Low noise/Uitra dynamic/Cr02 Cassettes and Cartridges 

WT.GD3M 














HOME STUDY COURSE IN ELECTRONICS-25 


Television-Early Systems 

Early history of television. The first photocells. First facsimile trans¬ 
missions. The Nipkow disc. Rosing’s mirror drum and cathode ray tube 
system. Campbell-Swinton’s all electronic system. Baird and other woikers. 

Ftactical mechanical systems. 


No discussion of electronics would be 
complete if it did not deal with television. 
Unfortunately, a complete and detailed 
description of modern TV systems would 
require as much space as we have allocated 
for this entire electronics course. However, 
in this and the following chapters, we will at 
least put the student on nodding terms with 
the subject; its history, the basic principles 
involved, and the essential elements of a 
modem TV system. This will at least 
prepare him for more serious studies. 

Historically, one of the most interesting 
aspects is the period over which ex¬ 
periments have been conducted. We are 
inclined to think of TV as a purely modem 
concept, yet ideas and experiments go back 
for over 100 years. 

As early as 1839, Becqueral had observed 
that some materials undergo chemical 
changes when exposed to light and also 
could be made to produce weak electric 
currents. From this discovery came the 
first crude photo-electric cells. 

In 1847 Bakewell devised a system for 
transmitting still pictures over telegraph 
wires. This incorporated the vital principle 
of scanning the subject in a series of lines. 
This was not television as we know it, but 
rather the related technology of facsimile. 
Nevertheless, it was a start. 

In 1863 a public facsimile service was 
established in France. The system was 
installed between Marseilles and Paris by 
an Italian, Giovanni Caselli, to provide a 
public service similar to that provided for 
written messages by the conventional 
telegraph system. 

Considering the crude equipment with 
which the designer had to work, the results 
which have been preserved are of quite 
remarkable quality, and a tribute to his 
imagination and resourcefulness. 

But it was one thing to transmit a single 
picture, taking as much time as was 
necessary, and quite another to transmit a 
moving image, essentially in step with the 
original. 

In 1873 came another discovery of im¬ 
portance; the light sensitive properties of 
selenium. Selenium had been isolated in 
1817 by the Swedish chemist, Baron Jons 
Jacob Berzelius, but its light sensitive 
properties were not realised at the time. In 
1873 a telegraph operator, Joseph May. was 
stationed at the cable station at Valentia, a 
small island off the coast of Ireland. Rods of 
.selenium were then used as resistors, and 
May noticed that they changed their value 
under the influence of strong sunlight. 

This discovery led to the commercial 
production of photocells having much 
greater sensitivity than anything previously 


available. This, in turn, led to a number of 
proposals as to how a true television system 
mi^t be constructed. 

One of the earliest suggestions appears to 
have been made around 1875 by an 
American, G. Carey. He proposed a large 
screen, or mosaic, of photocells onto which 
would be projected, by means of a lens, the 
scene to be transmitted. From each cell a 
wire would run to a mosaic screen at the 
receiving end, made from an equal number 
of lamps. Thus each lamp at the receiver 
would be controlled by its companion cell at 
the transmitter, and light brightly, dimly or 
not at all, according to the amount of light 
falling on the cell. 


Naturally, the smaller the cells and 
lamps, and the larger their number, the 
better the image quality. At the same time, 
as the number of picture elements was 
increased, so would the number of wires 
connecting the two stations. Even a very 
elementary system, consisting of, say, 30 
rows of 30 elements each, or a total of 900 
elements, would call for 900 circuits bet¬ 
ween stations; a prohibitive number, and 
for a very crude result. 

Nevertheless, others toyed with the same 
idea and around 1877 a Frenchman, 
Senlecq, is supposed to have made a 
working model. 

Impractical though the concept was, it did 


Television was science fiction long before it 
was fact In 1884 a book by A. Bobida 
forecast the "Telephonoscope'* for 1945. 
This allowed the theatre to be brought into 
the home via telephone wires. Ad¬ 
ministration and payment, as described, was 
remarkably similar to that used by modern 
"wired TV" organisations. A pity his 
forecast in fashions was not more accuratel 



An early picture 
transmitted over 
telegraph wires. 
(1863). Facsimile 
rather than true tele¬ 
vision, but it was a 
beginning. (This 
illustration from a 
MuHard Film Service 
film strip by kind per¬ 
mission of Elcoma.) 
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Enjou top class stereo 
reproduction with 
this simple 
omplifier kit 



APtesse/t>^. 

■ao^.yours#pi'0|ect 
with complete 
instTvxtionaet^ 


Plessey Ducon Pty. Limited, Box 2, P.O. Villawood, N.S.W. 2163 
Telephone: 72 0133, Telex: 20384 


Here at last is the “do-it-yourself” stereo 
amplifier kit from Plessey Ducon. This is a simple 
and easy to assemble kit, capable of producing 
truly first class reproduction from a 3-3 watt RMS 
integrated circuit amplifier at a cost far below that 
of equivalent powered units. 


This kit comes complete with clearly 
defined assembly and testing instructions 
together with construction details for speaker 
housings, alternative input wiring for tape and 
radio and advice on how to choose your turntable, 
speakers and power transformer. 

This kit has been thoroughly tested and 
proved and contains only the best of local and 
imported professional quality components. 

Assemble and create your own means of 
music pleasure from a quality sound system that 
you alone have built. 


PtESSEY 

Ducon 



Melbourne: Zephyr Products Pty. Ltd. 56 7231. Adelaide: General 
Equipments Pty. Ltd. 63 4844. Brisbane: Douglas Electronics Pty. Ltd. 

97 8222. Perth: H. J. McQuillan Pty. Ltd. 68 7111. Everett Agency Pty. Lti 
8 4137. N.Z.: Henderson (N.Z.) 64 189. 
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envisage the vital requirement of breaking 
the image into elemental areas, each to be 
transmitted and displayed as a separate 
entity. 

The flaw in the scheme was the proposal 
to transmit all , the information 
simultaneously, over"^ separate circuits. 
Most subsequent ideas envisaged the 
scanning principle: transmitting the in¬ 
formation from each elemental area 
sequentially, and with sufficient rapidity to 
allow persistence of vision to ignore the 
sequential action. The main difference 
between the various schemes was the 
manner of scanning. 

Incidentally, it is interesting to note that 
the mosaic idea was tried many years later 
by both Baird (England) and Jenkins 
(USA) but with the essential difference that 
the elemental areas were scanned 
sequentially, using a mechanical com¬ 
mutator. 

In 1884 Nipkow. of Germany, suggested a 
television system using a scanning disc; a 
device which came to be known as the 
Nipkow disc. There were many variations 
on this idea but, basically; the scheme was 
very simple. A metal disc was punched with 
a series of holes in a spiral pattern. Com¬ 
mencing near the outer edge, the spiral 
made a single turn towards the centre, each 
hole being closer to the c^tre by ap¬ 
proximately its own diameter. 

As envisaged by Nipkow, the scene to be 
transmitted would be projected onto the 
disc by means of a lens. Behind the disc 
would be a selenium cell. As the disc rotated 
each portion of the scene would be scanned 
in a series of parallel (though slightly 
curved) lines. The output of the cell would 
thus vary according to the light intensity of 
each part of the scene. 


At the receiving end the current,from the 
cell would be used to control a polarising 
prism, interposed between a light source 
and an identical disc. The prism would 
modulate the light and, assuming the 
receiving disc was running synchronously 
and in phase with the transmitting disc, an 
image of the scene would be observed by 
looking thro^h the holes in the disc at the 
modulated light. 

Unfortunately, Nipkow was unable to 
make it work. It is doubtful whether enough 
light would have reached the cell to produce 
any worth-while output but, in any case, its 
response would have been far too slow. At 
the receiving end it is doubtful whether the 
prism arrangement — suggested originally 
by Faraday — could have been made to 
work, and certainly not with the minute 
signals likely to be generated.. 

In 1884 Hertz, and later Hallwachs, 
established the basic principle of the 
modern photocell ; the emission of electrons 
from certain metallic surfaces under the 
influence of light. Although it appears that 
some cells were produced not long after this 
discovery, and exhibited an excellent 
response time, their sensitivity was far too 
low to be of any practical use. Remember, 
there were no valves or other suitable 
amplifying devices available at this time. 

And so television, even in a crude form, 
remained a tantalising dream; tantalising 
because scientists felt that they had the 


method, but not the means. The idea was4ar 
ahead of the technology. 

But in spite of the seemingly in¬ 
surmountable problems, there was no 
shortage of new ideas. Various workers 
continued to suggest alternative schemes, 
moist of them aimed at improved scanning 
systems. Some were even beginning to 
appreciate the limitation of the cum¬ 
bersome mechanical systems. ^ 

One of these was a Russian professor, 
Boris Rosing. In 1907 he proposed, and 
apparently built, a television system. 
Whether the system worked or, if it did, how 
well, is not clear. What is more important, 
however, is that Rosing suggeste(^ a cathode 
ray tube as display device at the receiver; 
the first such suggestion as far as is known. 
(The cathode ray tube was developed in 1895 
by Sir J. J. Thomson, for completely dif¬ 
ferent applications.) 

The transmitter system was also novel in 
that^ while still mechanical, it employed an 
ingenious system involving two mirror 
drums. A basically similar system was to be 
used in practical experiments by several 
workers, particularly Baird, many years 
later. 

Sweep signals for the cathode ray tube 
were generated by coils mounted adjacent 
to the (fa'ums and permanent magnets 
mounted on the drums. These w^^e con¬ 
veyed to the receiver over separate lines. 

As with Nipkow's system, Rosing’s design 


A.D. ISO? f>ce 19. N.> t;.57v 
ROSING’S CovrtrT* Srie<'i«'ic4Ti«i» 






TRANSMITTER 


RECEIVER 

Nipkow*s Patent of 1884. • 
S. Selenium cell. 

P. Polarising prism. 

G. Flint glass. 

A. Analysing prism. 


V/p/row's patent. It was a brilliant, though impractical, concept at 
'he time, but was to lead many other workers, including Baird, 
dong a false trail in later years. 



Drawings from Rosing*s patent specifications. The upper picture 
shows the component parts, the lower one the complete system. 
Note the coils to provide sweep signals. 
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Can you identify this famous voice? 


Yes, it’s the great Enrico Caruso. We bet the tonal range. In this way, the sound 
you would have identified Caruso faster if you encounters far less resistance than other 
heard him through the total spectrum of our speakers in the same price range. 

SW*125 speakers with LINEAR TRAVEL Distortion is tremendously reduced. The 
PISTON (LTP). It’s our earnest belief that sound is fuller, richer and clearer. If the 
other speakers in our price range are speaker you’re thinking of buying doesn’t 
providing only half the sound experience of have the AKAI LTP, then perhaps you should 
our SW-125’s. As you can gather, have a listen to our SW-125. Then you’ll 
the word “piston” describes the see the other side of the picture. Your 
piston-like motion of the speaker cone nearest AKAI dealer is waiting to help you 


moving effortlessly through complete it. 




THE VERY REAL SOUND EXPERIENCE 


Distributed by Akai Australia Pty. Ltd., 276 Castlereagh St., Sydney, N.S.W. 
Tel.: 61 9881. 146 Burwood Rd., Hawthorn, VIC. Tel.: 81 0574. 399 Montague 
Rd., West End, Brisbane. QLD. Tel.: 44 0171. 8 Arthur St., Unley, S.A. 

Tel.: 74 1162. 1M3B Belmont Ave., Belmont, W.A. Tel.: 65 5833. Homecrafts 
Pty. Ltd., Petrie St., Canberra City, A.C.T. Tel.: 47 9624. Docen Audio, 122 Buhd 
St., Civic Centre, Canberra, A.C.T. Tel.; 48 8785. P & M Distributors Pty. Ltd., 
87A Brisbane St., Launceston, TAS. Tel.: 31 5815. Pfitzners Music House, 

Smith St., Darwin, N.T. Tel.: 3801 
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envisaged scanning the image by dissecting 
it after it had passed through the camera 
lens. While the concept was advanced, it 
seems doubtful whether he was able to 
achieve any success, considering the 
limited photocell devices which were 
available. 

But Rosing's name and work are im- 
portant for another reason. Many years 
later, in the USA, a scientist named 
Zworykin developed a camera tube called 
the Iconoscope. Zworykin was a Russian 
who migrated to the USA and had worked in 
Rosing's laboratory. It is claimed that it 
was here that he conceived the idea of his 
camera tube, though it was many years 
before it became a practical reality. 

Also in 1907, and before Rosing’s patent 
was published, an English scientist, A. A. 
Campbell-Swinton, suggested a system of 
^‘Distant Electric Vision** using the cathode 
ray tube. In 1908 he wrote a short article for 
the magazine *‘Nature**, describing the 
system. This aroused a good deal of interest 
and he was urged to present his ideas in 
greater detail. This he did in the same 
publication in 1911. (See “Electronics 
Australia*’ August 1%7, p25.) 

Considering when it was written, Camp- 
bell-Swinton*s is a truly remarkable paper. 
It proposed electronic scanning, using 
cathode ray tubes, at both receiver and 
transmitter. With regard to the latter, it 
describes a variation on the tube which 
makes it remarkably like the present day 
camera tubes. 

The paper also revealed a keen ap* 
preciation of the problems which had been 


encountered so far, and the manner in 
which these would be overcome by the 
proposed scheme. It discusses the storage 
effect, which is a vital part of present day 
camera tubes, and the provision of suitable 
persistence in the receiving tube screen. 

Many years later — 1938 — both J. L. 
Baird the English pioneer, and J. D. McGee 
of the famous Marconi>EMI team, paid 
tribute to Campbell-Swinton*s camera tube 
concept. Baird said, “His transmitting 
device is doubly interesting, as a 
modification of it is used in present day 
practice.’* 

McGee, speaking of the Emitron, which 
he helped develop, said, “This transmitting 
tube was develoi^d in the EMI laboratories 
.directly from Campbell-Swinton’s original 
suggestion.** 

But was the Emitron the only descendent 
of Campbell-Swinton*s suggestion? His 
contemporary, Rosing, would almost 
certainly have learned of the suggestion. 
And Zworykin worked in Rosing*s 


Right: An early Baird 
system. 

B. Disc with lenses. 

C. Slotted disc (high 
speed). D. Spiral slot 
disc. E. Aperture 
through which light 
passed to photo-cell. 


laboratory. Did Campbell-Swinton*s idea 
also find practical form in Zworykin *s 
iconoscope, many years later? 

Campbell-Swinton himself tended to 
modestly dismiss his ideas as “only an 

effort of my imagination.a suggestion 

of the direction in which experiment might 
possibly secure what is wanted,** 

Once again the idea was ahead of the 
technology. Among the vital links still 
missing was a suitable amplifying device, 
the valve being several years away. 

Thus, over a period of some thirty years, 
suggestions had ranged all the way from 
obviously impractical mosaic systems, 
through a variety of mechanical scanning 
systems, to a completely electronic system. 
Rather strangely, history was to largely 
repeat itself over the next thirty years. 
Granted, workers moved from mere 
suggestions to practical experiments, but 
they were to go through the full range of 
mechanical scanning ideas again, before 
finally settling for the all electronic system. 
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Left: Campbell- 
Swinton's proposed 
system. It embodies 
almost all the 
elements of a 
modern system. His 
camera tube, in 
particular, is held to 
be the inspiration of 
its present day coun¬ 
terpart. 



Baird demonstrates his Noctovision'* equipment to Sir Oliver Lodge at a meeting of the 
British Society in 1927. The boxes behind and to the right of Sir Oliver (seated) contain 
lamps behind ebonite infra-red filters, the tubes carry blasts of cooling air. 


Following CampbelhSwinton’s sugges* 
tion, the subject stagnated for several 
years, due largely to the intervention of 
World War I and the settling down period 
which followed it. 

In 1922 the subject was taken up again by 
a man whose n^me has becoine 
synonymous with the development of 
television, at least in England and, to some 
extent, throughout the world: John Logie 
Baird. 

There has been much controversy over 
Baird*s role in the development of televi¬ 
sion. His opponents have always been quick 
to point out that not one of his technical 
developments found its way into the system 
we know today, and this is completely true. 

But if Baird did nothing else, he stirred 
public interest to the point where the sub¬ 
ject could no longer be ignored. There were 
plenty who either did not believe that the 
technology was possible, or that, even if it 
was, that it was desirable. But controversy 
only aroused public interest all the more so 
that, eventually, some kind of a develop¬ 
ment was almost inevitable. 

Later, controversy was to rage again on a 
different plane: the mechanical systems 
versus the all-electronic ones; the high 
definition systems versus the low; the 
broadcast band versus VHF. In fact, they 
were really all variations on the same 
theme, but different people saw them in 
different ways. 

From his early childhood Baird had 
shown a scientific bent and, while still at 
school, had experimented with selenium 
cells in an effort to produce talking pictures 
and television. While these efforts were 
doomed to failure, they indicated a rare 
depth of thought in one so young. 


ELECTRONICS Australia, July, 1973 


73 






















































I WEU STACKED! | 

10 SM SWITCHES INCLUDING 
END PLATES STACK INTO 
LESS THAN Vh INCHES 



Priced from 
$1.46 per module. 


That's righti The new Birch Stolec Subminiature 
SM thumbwheel switches are really slim (.312") 
which allows you to stack more to the inch. A real 
bonus where panel space is at a premium. 

Output codes include 10-way decimal, 11 -way 
decimal and 10-way binary. Production quantities 
can be manufactured with special codes, wheel 
markings and colours. 

These switches are rugged line recent test, a batch 
of Birch-Stolec Subminiature SM thumbwheel 
switches were tested and all were still working 
perfectly after more than 2.8 million detent 
operations. 


We will assemble your SM thumbwheel switches 
with end plates, divider plates and blank bodies in 
any combination to your exact requirement. 

Panel mounting is a breeze. The whole SM 
thumbwheel switch assembly just snaps into 
your panel cutout. No special drilling or mounting 
hardware is required. 

Suitable edge connectors are available. 

Contact us now) We've got the best stacked 
thumbwheel switches in the business. 



MCMURDO (AUSTRALIA) PTY. LTD. 

♦ 

Head Office and Factory: 

17-21 Carinish Road, Clayton, Victoria. 3168. Tel. 5443033 
A/.S.tV. 242 Blaxiand Road, Ryde. 2112. Tel. 807 1944 
S.A. 346-348 Carrington Street, Adelaide. 5000. Tel. 231535 
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QUEENSLAND: Douglas Electronics Pty. Ltd. 
Tel. 978222. 978655. Walton Electronics. Tel. 
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crIeff Pty. Ltd. Tel. 231194, 256140. A.C.T.: 
Electronic Components Pty. Ltd. Tel. 956811. 
TASMANIA: W. & G. Genders Pty. Ltd. Tel. 
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It was in 1922, at the age of 34, that Baird 
approached the subject of television in 
earnest. In spite of suggestions of earlier 
workers such as Campbell-Swinton, he 
elected to investigate the mechanical 
systems which had been suggested to date. 
Among other things, these had the ad¬ 
vantage of simplicity and low cost. 

And cost was important. Baird had little 
capital, no equipment, and only an attic in 
which to work. To tell the full story of his 
struggle would take a whole chapter, and 
we must content ourselves with a 
chronological account of his achievements. 

It should be recorded, however, that 
Baird worked against almost overwhelming 
odds; poor health, lack of capital, active 
opposition in some quarters, apathy in 
others. At one stage he was literally starv¬ 
ing in his attic workshop; denying himself 
proper nourishment in order to carry on his 
work. 

Between 1922 and early 1924 Baird worked 
long hours, using crude, improvised equip¬ 
ment in an effort to achieve any result at all. 
And it wasn’t until early 1924 that he 
transmitted, over a distance of a few 
metres, the first crude image. It was simply 
the outline or shadow of a Maltese cross but, 
crude though it was, it was a big step for¬ 
ward. 

It is only fair to record that others were 
working along the same lines at this time, 
particularly Jenkins of the USA. Apparently 
he achieved a similar order of performance 
at about the same time. Other workers were 
experimenting in Austria and France. 

From the transmission of mere shadows 
Baird progressed to images of objects by 
reflected light. But for some reason which is 
not recorded the system was still not able to 



In the attic of this building, 22 Frith St, 
Soho, Baird first demonstrated television of 
living images on January 26, 1926. 



A 30 line picture. Copied from a 1934 
magazine, it has suffered two orders of 
degredation. It would be about actual size. 

reproduce a range of tones, only blacks and 
whites. 

It took almost another two years (October 
1925) for Baird to achieve what he regarded 
as “true television;’’ the transmission of an 
image — the head of a ventriloquist’s doll — 
with a useful range of light and shade to 
give modelling to the features. 

Following this Baird, gave many 
demonstrations to scientific bodies, the 
press, and the general public. He also 
conducted a number of experiments and 
demonstrations involving variations on the 
original theme. 

Initially, at least, Baird appears to have 
followed Nipkow’s and Rosing’s lead in that 
he used his scanning system to dissect the 
image before it reached the photocell. While 
he had a tremendous advantage over his 
predecessors, in that he had much im¬ 
proved photocells, and valves to amplify 
their output, the overall optical inefficiency 
of this arrangement must have been im¬ 
mediately apparent. 

The main problem was the amount of 
light needed on the subject. The brilliance, 
and the heat which accompanied it, was 
more than most subjects could stand for 
more than a few minutes. Somewhere along 
the line of investigations — though it is not 
clear exactly when, or by whom — an 
alternative idea was tried. 

This was to use the disc to control the light 
source before it reached the subject. Thus 
the subject, normally in near darkness, was 
scanned by a spot of light which swept 
across it in a series of parallel lines. The 
photocells ■— and there could be as many as 
needed now viewed the scene as a whole, 
but responded at any instant to light being 
reflect^ from that particular part of the 
scene actually being lit by the spot. 

Ultimately large banks of cells were used, 
supported so a$ to view the scene from 
different angles. In this regard, it is in¬ 


teresting to note that there was a complete 
transposition of roles. The light beam was 
really playing the role of the camera, since 
it governed the area being scanned. The 
banks of photocells, on the other hand, 
played the role of lamps. 

This effect was quite genuine, and the 
banks of cells were positioned exactly if 
they were floodlights. If part of a scene was 
too dark, an extra bank of cells would be 
directed to it in order to brighten the 
reproduced image. 

Obviously, the system had weaknesses. A 
major one was that subjects could only be 
televised indoors, where the ambient light 
could be controlled. Nevertheless, it formed 
the basis of most experiments over the next 
few years. 

In 1926 Baird obtained permission to 
make an experimental transmission over a 
BBC transmitter, with the strict proviso by 
the BBC that the experiment was to remain 
a secret. 

In December 1926 he demonstrated televi¬ 
sion using invisible (infrared) light to 
illuminate the subject. 

In early 1927, American experimenters 
succeeded in transmitting television images 
over 320 kilometres of telephone line. 

A few months later Baird demonstrated 
the transmission of infages between London 
and Glasgow ~ a distance of some 700km. 
In the same year he operated 
his own transmitter on about 1500kHz and 
transmitted television images to a 
monitoring point about 20 kilometres away. 

Later Baird established a short-wave 
transmitter in Surrey, the main object 
being to bridge the Atlantic. This was 
achieved on February 9, 1928. The signals 
were originated in his London studio, sent 
by landline to Surrey, radiated on about 
6.7MHz, and received by an amateur a few 
miles from New York. 

In early 1928 he transmitted images to the 
Cunard ship “Berengaria’’ in mid-Atlantic. 
In June 1928, he demonstrated the television 
of objects in daylight, but there is no record 
of how he achieved this, or why it was not 
more universally adopted. 

In July, he demonstrated colour televi¬ 
sion, and in August, steroscopic television. 

Impressive though this record is, it must 
be realised that all these experiments 
employed very low definition standards. 
The picture was made up of 30 lines, with a 
repetition rate of 12.5 pictures per second. 
Mechanical scanning was used at both the 
transmitter and receiver. 

Looking back, it is difficult to get a fair 
impression of the quality of these low defini¬ 
tion images. There are numerous press 
reports of demonstrations by Baird and 
others, but it appears that the writers were 
often carried away by the fact that a 
moving picture of any kind was trans¬ 
mitted. They often used such exaggerated 
phrases as “perfect definition’’ and “leaves 
nothing to be desired’’ which makes the rest 
of their descriptions highly suspect. 

Such photographs as remain are usually 
in the form of half tone reproductions, and 
have therefore suffered one further order of 
degradation. In addition, a moving image 
tends to gain slightly in definition and is also 
subjectively more acceptable. 

The most accurate description would 
seem to be that, assuming a head and 
shoulders picture, the person’s features 
would be recognisable by those who knew 
them — but only just. 

(To be continued.) 
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\bmaha Nalutal Sound 
the music of nTe/Moesho 
not the/^techonic 



\bmaha DolkySi/stem TB700 


When the Conductor subdues the 
Bass, and accents the Strings he 
does it to produce the total musical 
effect demanded by the Composer, 
Yamaha Natural Sound Stereo re¬ 
produces the Sound as it was 
played in its natural harmonic 
balance then leaves It to you to vary 
according to your own individual 
musical taste. 

The Yamaha TB700 Tape Dack, 
with variable speed plus a built-in 
DOLBY NOISE REDUCTION sys¬ 
tem, ensures the most perfect re¬ 
production of sound yet achieved 
In Cassette Recorders. 

For the first time you can enjoy the 
perfection of Yamaha Natural 
Sound in a Tape Deck. 
Specifications: 

Dolby noise reduction system. 

S/N ratio oetter than 58 dB with 
EA73/7 Dolby 4ot pressedjerrite head. 


D.C, Servo motor. 

Wow and flutter less than 0.15%. 
Frequency response 30-16,000 Hz 
(chromium dioxide tape). 

Line input and mic. mixing. 

I ine input selector. 

Three position tape selector 
(chrome, hi-energy/low noise, stan¬ 
dard). 

Recording limiter: Permits undis¬ 
torted recordings. 

Playback pitch control ^ 5%. 

Auto stop. 

Pause switch: Thin film I.C’s. 
Expanded Vu meters—up to H- 6 dB. 
OTL head phone amp., stabilised 
power supply. 

Three digit tape counter, din con¬ 
nector. 

Studio console layout, real wood 
side panels. 

SUGGESTED RETAIL PRICE — 
$299.00. 


To Rosa Music Pty. Ltd., 

17-33 Market Strsat, 

South Malbourna, Vic. 3205. 

rTriCK APPROPRIATE SQUARE) 

I Please send me details of: Q Yamaha Cassette Deck 
I □ Yamaha Turntables Q Yamaha Amplifiers 
, QYamaha Speakers □ Name of my nearest Yamaha Dealer. 


NAME. 

ADDRESS. 


I STATE.POSTCODE... 

I ANOTHER ROSE MUSIC SPONSORED PRODUCT 



76 


ELECTRONICS Australia, July, 1973 

































A lie detector for 
your next party 

I Here's something for all the budding Dick Tracys: A simple lie detector which 
you can use to trap criminals into confessions. All you need now is a two-way 
wrist TV and magnetic air car and you're in business! 


Seriously, while the project this month is, 
after a fashion, capable of detecting lies 
under certain conditions, we are not 
suggesting anyone use it for that purpose 
other than at an entertainment level. 
Rather, it is an amusing novelty — a little 
away from the ordinary projects we present 
in Elementary Electronics —> but one which 
would be a great party-starter. 

Lie detectors, or polygraphs, as they are 
officially known, were very popular some 
years ago with law enforcement bodies, 
particularly in the United States. More 
recently their use has diminished, as the 
results achieved have been largely 
discredited. 

Our simple lie detector bears only a slight 
resemblance to a proper polygraph. While 
our detector is capable of measuring only 
one parameter of the human body — 
galvanic skin resistance — a polygraph 
may measure heartbeat, respiration, brain 
waves (literally), and a numter of other 
conscious and subconscious functions of the 
body, as weH as skin resistance. It requires 
a highly skilled operator to deduce, from all 
these readings, whether a person 
(probably) is or is not telling the truth. 

Even &en they are not infallible! 

It was possible for a person to fool the 
machine — by consciously increasing his 
respiration and heartbeat, or causing some 
other reading to be misleading and so throw 
the whole system out. 

Skin resistance is proportional to the 
amount of sweat releas^ by the sweat 
glands, which, in turn, are activated by 
processes within the body. In times of emo¬ 
tional stress, pain, or danger, the glands 
release a large amount of sweat — and the 
skin resistance drops. 

This release is surprisingly rapid. It 
happens even while you are thinking about 
the situation —* even before.you have had 
time to ract in a positive manner. This you 
can prove later. 

The reason a lie detector works (or is 
supposed to) is that, when a question is 
asked of a person, he reacts in one of two 
ways. He tells the truth — and he remains 
calm. Or he may tell a lie — in which case 
his body reacts. Have you ever noticed how 
you feel uncomfortable when you have told 
a lie? 

When a lie is told, the body does a number 
of things. The reasons for this are not clear, 
but it may have something to do with a 
psychological fear of being found out. In any 
case, the skin resistance drops — and if the 
**liar’* is connected to a lie detector, this can 
be measured. 

While all this is fine in theory, it doesn’t 
work so well in practice. For example; a 
question may be asked which produces a 
positive reading even before an answer is 


given. There are two possible explanations 
for this. One is that the subject realises that 
a truthful answer will be embarrassing of 
incriminating and will therefore be tempted 
to lie. Either way he will suffer enough 
emotional stress to produce a reading. 

Such a situation might fairly be regarded 
as genuine lie detection or, at the very least, 
a means of allowing the questioner to arrive 
at the truth, which amounts to much the 
same thing. The second explanation is quite 
different. The question — or a suggestion 
implied by it may embarrass, annoy, 
disgust, or even horrify the subject and 
thereby produce a reading by reason of 
these emotions. In this case the question 
itself, for reasons quite removed from the 
truth or falsity of any answer, has created 
the emotional disturl^nce. Hence the read¬ 
ing itself can be false. 

We would probably have been closer to 
the truth if we had called the device an 
emotion detector, rather than a lie detector. 
It picks up any change in the emotional 
state of a person •— but this may not imply a 
lie or anything as drastic. 

The heart of the detector is a Wheatstone 
bridge, in which the skin resistance 
becomes the *’unknown” resistance. The 
bridge actually measures the skin 
resistance — and if the meter were 
calibrated, this could be read off in ohms. 

However, for our purposes, all we need is 



Fig 1, basic bridge circuit. Heavy currer^t 
may flow in both arms without deflecting 
the meter, if the bridge is balanced. 

a change of the pointer — there is no way of 
calibrating the meter for *iie.” The pointer 
movement itself is this indication, as the 
skin resistance drops. 

Some readers may remember the bridge 
circuit — Fig 1. It is the same as that 
printed in the article on the electroscope in 
the May 1972 issue. For the benefit of those 
readers who may not have seen this issue 
(and for those who have forgotten) we will 
briefly explain the operation of the bridge 
circuit. 

As shown in the diagram, it consists of 


Elementary 


Electronics 



by Ross Tester 


four resistors; Ra, Rb, Rc, and Rd. In 
bridge terminology, Ra and Rb form one 
’’arm” of the bridge. Rc and Rd form a 
second ’’arm.” 

If a voltage is applied between points X 
and Y current will flow through two paths; 
through Ra and Rb, and through Rc and Rd. 
The amount of current flowing in each arm 
will depend on the values of the resistors. 
Let us take an example. 

Suppose that Ra is 20 ohms, Rb is 100 oh¬ 
ms, Rc is 100 ohms and Rd is 20 ohms. Note 
that the ratio between Ra and Rb is the 
same as the ratio between Rd and Rc. While 
ever these ratios are equal the bridge is said 
to be balanced. The two arms need not have 
the same values of resistance, provided the 
ratios are equal. For example, Ra and Rb 
could be 2 ohms and 10 crilims; or 40 ohms 
and 200 ohms, just so long as the ratio (Hve 
to one in this case) is the same. 

If we assume a specific value of voltage 
applied between points X and Y we can 
work out the current in each arm, using Oh¬ 
m’s law. Suppose we connect a 12V battery 
between X and Y. 

The total resistance of the right arm (Ra, 
Rb) is 120 ohms. Ohm’s law says that the 
current flowing throu^ a resistor is equal 
to the voltage applied to the resistor, 
divided by its resistance (I« E / RX From 
this we find that 0.1 A flows through this 
arm. Since the other arm has the same 
resistor values, it will also have a current of 
0.1 A flowing through it. 

Having found these current values we can 
now work out the voltage across each 
resistor, again using Ohm’s law. Transpos¬ 
ing the formula we get E »IX R. From this 
we find that if O.IA is flowing through a 20 
ohm resistor, there must be 2V applied to 
the resistor. Similarly, O.IA through a 100 
ohm resistor means that lOV is applied to 
the resistor. (Note that these total 12V, the 
voltage applied.) 

Now we come to the crux of our discus¬ 
sion. With reference to point X, point Ois 2V 
positive. Also, since the other arm (Ra, Rb) 
has the same ratio, point P will also be 2V 
positive with respect to point X. 

Since the indicating meter is connected 
between points O and P, and these twp 
points are at the same potential, there will 
be no reaction by the meter. In this condi¬ 
tion the bridge is said to be balanced. The 
important characteristic of this set-up, as 
far as we are concerned at the moment, is 
that, even though current flows in each arm 
of the bridge, none of it is registered by the 
meter while ever the bridge is balanced. 

However, if anything should happen to 
cause the value of any one of tne four 
resistors to change its value, the voltages at 
points 0 and P will no longer be identical, 
and the meter will read. Thus, while the 
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meter will not respond to a normal standing 
current, it will immediately respond to any 
change of resistance which alters the 
current. 

It is this ability to balance out the stand- 
ing current which allows the bridge to be 
made quite sensitive. Once the standing 
current — which might be quite high — is 
balanced out, the most sensitive meter 
available may be used, since it is required 
to respond only to the changes in the 
balanced situation. 

The bridge circuit in the lie detector is 
slightly different from the explanatory 
circuit. In fact, our bridge is closer to a solid 
state equivalent of a vacuum tube voltmeter 
(VTVM) than to a standard bridge circuit. 

This is because we have replaced two of 
the resistors in the bridge with transistors; 
or to be more precise, an IC (integrated 



also influenced our thinking. And it gives us 
a chance to show how ICs are put to work — 
and not always in the manner intended! 

As can be seen from the circuit, the meter 
is connected between the transistor 
collectors — and therefore measures a 
difference in potential between them. 
Because a very small change in base 
current is enough to change the collector 
voltage quite markedly, the potential 
between the collectors is great enough to 
allow a common 1mA meter to be used, yet 
provide very high sensitivity. 

No protection across the meter itself is 
shown or needed; the circuit is self protect¬ 
ing. Because the collector resistors are 640 
ohms, and the resistor between the emitters 
and negative rail is 470 (^ms, the maximum 
current which can flow through the meter is 
6mA. A current of this magnitude is only 


PROBES 


very low, small burn marks appeared on 
my arms as a result of localised heating. 
This we put down to insufficient contact 
between the tinplate and the arm proper — 
only the points were making contact, and 
thus carrying all the current. Clearly, some 
sort of conductive paste or liquid was 
needed,to improve conductivity. 

We tried a number of ideas, including 
water, paste, and salt solutions, with vary¬ 
ing degrees of success. We then thought of a 
different type of substance — one 
specifically made for improving con¬ 
ductivity between the body and a metal 
probe. This is ECG paste, which is used by 
hospitals on patients having electro- 
car&ograms. This paste is available in 
small tubes for approximately $1.50 from 
firms supplying analytical chemicals. 

Our later experiments with the “am- 



Based on a popular 
IC, the circuit is very 
simple. The circuit of 
the IC is shown at 
the right Compare it 
with the bridge 
circuit shown on 
page 77, substituting 
Hd and Ra for the 
two transistors. 


The real thing. A witness in a California murder trial 119581 submits 
to a polygraph test. It is measuring blood pressure (cuff on left arm, 
behind chart recorder,) respiration (tube around chest,) and per¬ 
spiration (contacts on fingers of right hand, just visible above the 
right leg.) 


circuit). The IC is a low cost digital type, an 
FuL9l4. While it is not intended for use in 
the role we have given it, its performance is 
quite satisfactory. 

We can already hear the question; why 
use only two transistors from a four tran¬ 
sistor IC, particularly when only one of 
these two is actively employed? 

The reason is simple. While we could use 
a single transistor, and replace the inactive 
one with a resistor, the temperature 
characteristics of the transistor and resis¬ 
tor would not match, making it impossible 
to maintain a balanced condition with 
changes in ambient temperature. 

Using two discrete transistors would be 
better, since they would have similar 
temperature characteristics. Using two 
transistors on the same IC chip is even 
better because they are thermally bonded, 
and must both change temperature at the 
same rate. 

The fact that this IC is relatively cheap 


likely to occur when one transistor is cut off 
and the other is saturated. Most meters can 
withstand a ten times overload without 
undue worry, so the maximum current is 
well within this. 

A really severe overload (such as supply 
voltage being applied directly between the 
inputs and emitters) might damage the IC, 
but would not worry the meter. If the wiring 
diagram is followed exactly even this 
possibility should not eventuate. 

During our initial experiments, we used a 
standard bridge circuit (without amplifier), 
using three resistors and a 0.5mA meter. We 
found that the sensitivity was quite reason¬ 
able, but there was a quite unpleasant side 
effect. The probes we used were two pieces 
of curved tinplate, held on the inner fore¬ 
arm by two rubber bands. This appears to 
be a good compromise location, providing 
good conductivity with minimum in¬ 
convenience. 

Even though the current involved was 


2 3 

faLyi4 CIRCUITRY 

piified bridge'* indicated that the con¬ 
ductive agent did not seem to be necessary. 
The higher sensitivity appears to overcome 
any serious losses, while the much lower 
current (less than 2mA) avoids any 
problems of localised heating. 

The lie detector circuitry is, with the 
exception of the potentiometer, mounted on 
a seven lug section of resistor tagboard 
screwed to the back of the meter. 

Pit the resistors and links first. When 
mounting the Ik voltage divider resistors, 
make sure you have enough clearance to 
allow the meter terminal screw to fit. 

Like all semiconductors, the IC should not 
be subjected to too much heat. A good hot 
iron, well tinned, should be appli^ for a 
brief time to each lead. 

The spacing of the meter terminal screws 
is exactly five holes apart on the tagboard. 
The holes have to be enlarged to take the 
screws. When mounting the lugs, take care 
that they do not short to any other wiring. If 
there is any danger, the exposed wiring 
should be covered with a short piece of 
spaghetti insulation. 

As mentioned earlier, the probes are 
small curved metal plates, cut from tinplate 
designed to fit the curve of the inner fore¬ 
arm near the wrist. The general shape is 
shown in Fig 4. 
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VISIT OUR 
CENTRES AT 


SYDNEY 


KIT-SETS AUST. (SYDNEY) P/L 
400 Kent Street, Sydney. Phone 29 1005 


DEE WHY 


HEAD OFFICE, SALES CENTRE AND 
NATIONAL MAIL ORDER DEPT. 
KIT-SETS AUST. P/L 

1st Floor, 21 Oaks Avenue, Dee Why. Phone 
982 7500 

ADELAIDE 

KIT-SETS AUST. (S.A.) 

50 Grenfell Street, Adelaide 875505 


BRISBANE 

KIT-SETSAUST.(QLD.)P/L 
293 St. Paul’s Terrace, Fortitude Valley. Phone 


52 8391 

MELBOURNE 

KIT-SETSAUST.(VIC.)P/L 
271 Bridge Road, Richmond. Phone'42 4651 


NEWCASTLE DISTRIBUTOR - VARCOE BENNETT 
Third Avenue, Lambton North 


IF YOU CANT VISIT US - 
LET US BRING OUR CENTRES 
TO YOU 


FOR SIMPLE, CONVENIENT SAME 
DAY MAIL ORDER SERVICE 
EITHER - 


Send your cheque 
and order to: 


KIT-SETS AUST. PTY. LTD. 
PX). Box 17$. 

DEE WHY, N.S.W. 2099 


Phone Sydney (02) 

9S2 7500 any 
time, any day 
to receive prompt 
PMG/COD mail 
service. Your requirements 
are as close as your phone. 


AUSTRALIA’S LEAI 


KITS - COMPONENTS ■ 


PUVMASIEI1136 



$55.00. Reg P & P $2. 

A high performance stereo amplifier which is 
easy to construct, by following the detailed 
Instructions in the Dec. 72 issue of E.A. 13W 
RMS per channel. Freq. resp. 20Hz — 120KHz. 
Five inputs, inc. MAGNETIC. Kit complete 
except for Fairchild transistors. (Fairchild stereo 
transistor pack $7.00.) 


4 CHANNEL DECODER 


Adds a new dimension of 4 
channel sound to existing 
stereo equipment. Simple 
to construct the kit is 
complete with PC Board 
and all parts as per list in 
Nov. 1972 E.A. 



$ 6.00 Post 50c 




SPEED CONTROL 


P 


$13.50 kit 

P & P 75c 


Will vary speed of electric drills, saws, 
projectors, etc. See May E.A. Can handle to 
750W. MOTOR STILL MAINTAINS GOOD 
TORQUE AT LOW SPEEDS. 


SHORT WAVE CONVERTER 


This new converter can be easily added to a 
standard receiver and will extend the reception 
range up to 19MHz. We supply all necessary 
components including chassis, but without 
case. See April 73 E.A. for details. 


PRICE $29.30 


P a P 76c 


U. 160 COMNUmGAmiNS IIECEIVE6 



<17.90 


Professional unit 
capable of receiving 
S.S.B.,CW&AM. 


Special features include R.F. tuning B.F.O., 
Amplified A.G.C., S Meter, Fine Tuning, Audio 
Section employs TAA 300 1C. Frequency 
coverage is 0.5 26MHz. Mains operated with 
zener protection. ALL NEW PARTS as per 
Parts list in publication. Reprint of the articles 
available on request. 


SPECIAL PRICE $87.90 p & p $2.00 


COMPONENT SPECIALS 


BC107 10 for 
BC108 10 for 
BC109 10 for 
EM401 10 for 
EM404 10 for 
2N3055 2 for 
UA709C 2 for 
SL403D (3W Amp) 
MPF106/2N5485 
3.2 amp 80V Silicon 
Bridge Rectifier 


$3.20 

$3.20 

$3.20 

$ 2.10 

$2.30 

$3.20 

$1.90 

$5.40 ea. 

$0.90 aa. 


$2.50 ea. 


HIGH DUALITY TUNER 



Playmaster 138 as described December 72 
Quality unit includes tuning meter R.F. si 
whistle Filter etc. Complete kit now avail 

$62.00 Post $1.00. 

(Teak case $6.00 extra) 


VARILIGHT 


This improved version of the popular E.A. 
dimmer features a new AC trigger devici 
eliminate low-level flicker. Finger tip 
control for the modern living room. See / 
1973 E.A. for details. 

$7.90 Post / Pack 50c. 


PLAYMASTER 132 KIT SET 



45W. RMS per channel. Complete kit a: 
parts list Includes Tuner, Push-Button 
ching, 4 inputs. Reg. Power Supply 
overload protection. Oiled Teak cabinet r 
made. All parts new and guaranteed. 
June/July 71 E.A. for all details. 

Kit price: $146.00 R«9- Pott» 


TRANSISTOR TESTER 



A very useful f 
of test equipn 
Tests transis 
diodes, FETS, 
etc. Our kit ( 
piete inclu 
battery $14 
post 75 c. 


NEW “ELECTRONICS AUSTRALIA” PROJECTS 


20 Watt Utility Guitar Amp 


A compact unit with 20W continuous 
power output, is highiy recommended for 
either practice work or use in smaii halis 
and at parties. Soiid state circuitry uses 
discrete components throughout. 



Price only 
$45.00 

pep V2.00 


Solid State Photographic Timei 


For precise control 
of development and 
enlarger exposure 
times this simple 
to construct timer, 
as described in April 73 
E.A., is ideal. Features 
ail solid state design, is mains operated 
uses a new integrated circuit timer elemc 

Price $22.90 



pep*i.i 


ONLY NEW AND GUARANTEED PAR 
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NG ELECTRONIC SPECIALISTS 

EST EQUIPMENT - HI-FI STEREO 


CROWN AEROSOL SERVICING AIDS 


NEW KIT-SETS EXCLUSIVE - THE MOODCOLOR 4 


6029/ 6030 
PENETRATING 
MDCLEANING OIL 
3lant maintenance men 
nechanlcs. 

rateS/ frees and cleans, 
ure forces oil into rusty 
, gives better, faster 
ration to loosen rusty 
and bolts quickly, 
spill or drip; carries 
in toolkit or overall 
t. $1.38. P50C 

8035 SLIX IT 
^SILICONE LUBE 

Silicone lubricant \^ith 
int spray! 

>ew greaseless lubricant 
anything from sticking, 
less, Colourless, Non- 
ng. High Silicone content 
s a little go a long way. 
not gum, run or form 
»es. $2.00. P / P 50c 


9050 

FREEZ-IT 

Instantly freezes small parts 
to —50 F. 

For shrink fitting shafts, pins, 
bushings, etc. Finding faulty 
electronic connections due to 
thermal intermittents. 
Protects adjoining parts while 
soldering, fitting, heat testing 
$2.53. P / P 50c 
8077 

SWITCH & CONTACT 
CLEANER LUBE 

Forms a long-lasting, pro¬ 
tective film that cleans, lubri¬ 
cates and extends the life of 
electro-mechanical com¬ 
ponents. 

The thin film formed does not 
inhibit electrical contacts 
since it has low dielectric 
properties. $1.73. P/P50c 






ixn VirinrOvj. Complete that Quadrophonic Experience 

SPECIAL OFFER B 3Vi wah rms mono/stereo 

AMPLIFIER MODULES 


A specially designed, simpie-to-construct-by-anyone 



4 CHANNEL AUDIO COLOUR UNIT 


CREATE LIVING COLOUR 
THAT MOVES WITH THE 
MOOD OF YOUR MUSIC!! 

Designed to beat all others, this 
unit features; 


• 4 independent channels with 

variable filters driving IKw ea. COMPLETE KIT 

• Brilliant definition. ONLY $69.50 



>d on the GE PA 263, this popular kit includes PC board, 1C and all necessary 
i needed to make up a quality amplifier. Power 3 Vi RMS per channel. Freq. 

30Hz-100KHz. Distortion less than 0.6%. Sensitivity UHNO ^ gS 
mV. Output impedance 8 ohms. 28V DC supply. p 30 ^ 

regulated power supply to suit $13.50 plus 75c P&P. STEREO $9.70 each. 


.L KIT-SETS AUST. SALES CENTRES STOCK 
A WIDE RANGE OF THE FOLLOWING 
AT GUARANTEED BEST PRICES 

lECTRONIC COMPONENTS • KITS FOR ALL EA. & E.T. 
EST EQUIPMENT PROJECTS 

lUR SELECTION OF THE BEST a TOOLS, ACCESSORIES AND 
N HI H STEREO SERVICING AIDS 

M your nearest centre today to inspect our 
range or wrhe/phone for guotation. 


GIVE YOUR PRESENT SPEAKER SYSTEM A 
REALLY EXPENSIVE SOUND FOR JUST 
A FEW $$$$ 

a modest expenditure you can now significantly improve your 
\ting speaker system by simply adding one or more of these 
dally designed and selected component speakers: Simple, easy to 
ow instructions including a suitable crossover network can be 
ommended and supplied on request. 

EBLE RANGE 

>8 Dome 

ters 

RMS handling 
r. Freq. response 
Id 20kHz. $20.50 
air. 

By X30 Tweeter 

andlng perform- 
20W RMS hand- 
power. SPECIAL 
E $15.00 per pair, 

P $1.00. 


MID RANGE 

Plessey C 6 MR 6 " unit 

A sealed back mid-range 
speaker for life-like 
reproduction where it 
really counts. Handies 
20W RMS $8.00 ea. 

Philips 5060 W 8 5" 

Open back mid range unit 
with roil surround. Power 
handling 10W RMS. 
$11.80. P & P 75c. 


BASS RANGE 

PlesMV C100 Woofer 

A 10" woofer unit with 
curvilinear cone and rich 
satisfying bass response. 
Power handling 20W 
RMS $14.00. 

Plessey C12 P 

A 12" low range unit 
handling 30W RMS. 
Cone resonance 40 Hz. 
$20.50, P&P $1.50. 


• Mono or stereo capability. 

• Only 100 Mv drive for full display. 

• Handsome styling with black front 
panel and teak ends. 

A MUST FOR YOUR HI FI SYSTEM 


(Full instructions 
supplied) 

WIRED AND 
TESTED $85.00 

Reg. P & P «.00 


NEW 1973-74 CATALOGUE 


BRAND NEW! AVAILABLE 
THE END OF JULY 

KIT - SETS 1973 - 74 Catalogue, 
containing over 80 pages with the 
very latest in electronic com¬ 
ponents, projects, kits, test 
equipment, tools, servicing aids, 
accessories, diagrams, definitions, 
hints, etc. Also features a new 
Hi Fi Section containing our 
selection of the best available. 

A MUST FOR ALL ENTHUSIASTS, 
HOBBYISTS, SERVICEMEN, AND 
ANYONE REMOTELY INTEREST¬ 
ED IN ELECTRONICS! 

No other publication -in Australia 
offers so much. 


FILL THIS CARD 
OUT NOW and 

forward it together 
with your cheque or 
money order for 65c 
and 20c postage to: 
KIT-SETS AUST. 
PTY. LTD., P.O. Box 
176, Dee Why, 
IMSW. 2099. 



PLEASE RUSH ME BY 
RETURN MAIL ( ) 

COPY/COPIES OF YOUR 1973-74 CATALOGUE 


Nam*. 


Addrett. 


.(Poatcoda). 


Chaqua/monay ordar for 85o la aoeloaad. 


IPPLIED 


Why take chances? KIT-SETS AUST. does not deal in manufacturer's seconds, rejects or surplus but as Australia’s 
largest electronics specialists, we guarantee to match or better any genuine price obtainable elsewhere 
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Tali^om 211-5077 
P.O. BOX K39, HAYMARKET 
N.S.W. AUSTRALIA 2000 
OOSSwMxSt^SyOnty 


NOW THE NEW E.T.I. 
414 MASTER MIXER 



AVAILABLE NOW 
IN A JAYCAR KIT 

Complett kit of ports $188.00 p8ip $2; 
Kit of ports loss notionol somis $1 ^.00 
p8ip$2 

Kit of ports for ono mixtr/equoliier 
$19.10 20c pftp (including stmls) 

Ports for pro omp ond tono controls for 
two channels $21.00 p&p 20c 
including somis 

Parts for power supply board including 

somis $26.25 p&p 20c 

Motel work $9.90 p&p $1 

Front panels $3.40 each p&p 20c 

Timber case $6.75 p&p $1 

All coils prawound 

Kit wired and tooted $30 extra. 


E.T.1.413 100 WATT 
GUITAR AMPLIFIER 

fet f99tund in Etnctronia To4ty One *72) 

Features e Robust 
and compact • 

Frequency response 
20Hz to 150kHz ± 

3dB • Total 
distortion .50 at 80 
watts. Complete kit 
of parts 

ONLY $SS.OO 
nM$2.oop&i». 



PLAYMASTER 136 
STEREO AMPLIFIER 

(At fttturtdiif e.A. Ok ’T2I 
Only 

$56.00 

plys$1.80 p.p. 

FEATURES e 13 watts R.M.S. per 
channel e Frequency Response 20Hz 
to 120 kHz e Equalisation for 
magnetic pick-up e Inbuilt simulated 
Quad, facilities. Kit of jMrts 
excluding Fairchild Special Offer 
Transistors. 

E.TJ. 503 ELECTRONIC 

THIEF-TRAP 

(Ai fnntumd in £. f./. Mny* *71) 

FEATURES e Both open 
and closed circuits e 30 
second silent entry and 
exit delay e Fire warning 
facility e Battery oper¬ 
ation e Ultra reliable and 
maintenance free. Com¬ 
plete kit of parts. 

ONLY $23.00 plus $1.00 p.p 

(dom not ineiudo bottorim) 



Rubber bands are used to hold these in 
place firmly on the wrist. This appears to be 
as good a location as any — the release of 
sweat on the wrists is quite reasonable for 
our purposes. 

A simpler arrangement would be to use 
short lengths of metal tubing held in the 
hands. The objection to this is that the 
overall resistance will vary quite markedly 
with the strength of the subject’s grip. This 
introduces a variable factor which is quite 
unacceptable. 

Even with the probes shorted together, 
not enough current flows to damage the 
meter. Normally, the probes are not 
shorted, but have at least a few thousand 
ohms resistance between them. The skin 
resistance varies over a very wide range 
from person to person and day to day. On a 
hot, humid day, one would naturally expect 


8V 



The few components are most conveniently 
assembled on a short length of terminal 
board and mounted on the meter terminals. 


to find the lowest skin resistance. The body 
cannot get rid of sweat released (since the 
air is already laden with moisture) and the 
skin is saturated. 

Conversely, on a cold winter day the body 
releases little sweat; the skin resistance, 
therefore, is quite high it can be as high 
as 50k ohms or more. 

The bridge circuit will cope with these two 
extremes. In fact, the pot varies the position 
of the pointer over a very wide range — 
from hard FSD to hard against the bottom 
stop. As we have mentioned, this is ex¬ 
tremely unlikely to damage any meter ~ so 
it is nothing to worry about. 

While we have specified a IM linear taper 
pot, this is not critical. Values from 470k to 2 
M could be used without upsetting the 
operation too much. A log pot may be used 
in place of the linear type if you are 
prepared to put up with some difficulty in 
setting the meter at one end. Because of the 
log taper, at one end of the travel a very 
small rotation of the shaft gives quite a 
large variation in resistance. If the zero 
point happens to occur around this area of 
rotation, the setting is made harder. 

Use of the detector is quite simple — as 
long as you have made no wiring mistakes, 
just connect power and go! 

In no circumstances should you use a 
mains operated power supply with this 
project. A six vdt battery should be the only 
power source. If anything goes wrong inside 
the power supply . . . The probes are in the 
worst possible position, because a circuit 
exists directly across the heart. 

When connected to a battery supply, the 
lie detector is less dangerous than simply 
touching the contacts on a six volt battery, 
as there is a high resistance in series with 
the battery. 


ELECTRONICS Australia, July, 1973 


A simple first experiment is to merely 
hold the probes in the hand, adjust the 
meter for zero, and then vary the pressure 
exerted on the probes. Even with moderate 
pressure it should be possible to produce 
quite large deflections. 

There are a number of ways of cheating 
against the lie detector; a fact which has 
contributed to their loss of popularity. One 
of these is to induce pain, and ‘*profes- 
sional” subjects have been known to dig 
sharp fingernails into the palms of their 
hands, or burn themselves with a cigarette, 
in order to produce readings at a time when 
there should not be any, thus making all 
subsequent readings suspect. 

As a matter of fact, in some cases it is not 
even necessary to feel the pain — just the 
fear of impending pain can cause a reac¬ 
tion. These facts can be used to good ad¬ 
vantage as a means of testing our own 
simple device. 

With the probes worn in the normal 
position (on the inside forearm) and the pot 
set to place the pointer down at the bottom 
of the scale, induce pain (try biting your 
fingernail!) You should get a quick reaction 
on the meter. In fact, it may even react 
before the pain is actually inflicted — the 
anticipation may be enough. 

Having satisfied yourself that the device 
does work, you can now try it out on your 
first subject — or should we say victim! 

Operators of polygraph machines usually 
begin with a series of quite innocuous 
questions: Where were you born? Did you 
like school? Did you like the place you lived 
in? What was your favourite hobby? How 
old were you when you stopped believing in 
Santa Claus? Where did you hide the loot 
from the bank hold-up? 

The subject would have been just as 
surprised as you with that last question. 
However, it achieves its purpose; to throw 
him off guard. The operator can now begin 
to fire more questions — some of which may 
seem harmless enough^ but all serve their 



The wrist contacts, or "probes,*'can be cut 
from a scrap of tinplate to the shape shown, 
then curved slightly to fit the wrist. 

purpose. Some bring about a marked 
reaction while others help give the subject a 
false sense of security. Other questions 
would again throw him off guard. 

By piecing all the information together, a 
pattern begins to emerge — and the 
operator may use this pattern to his ad¬ 
vantage, by pretending he knows more 
about this aspect of his questioning than he 
really does. 

With our simple lie detector, the results 
you achieve may not be as clear-cut as those 
obtained on a proper machine — but then 
again we doubt whether many readers will 
have a bank robber to try it out on! But the 
mode of operation is still the same. 

There is not much more we can say about 
the operation of the device — it is really up 
to you. Good luck! 

(By the way, if any reader does manage 
to catch a bank robber, don’t forget to let us 
know!) ® 













‘A) Elementary Electronics 
Ideas Worth Trying 


Water Level Alarm 

Here is a simple circuit for a water level alarm; the alarm 
sounds when the water reaches a predetermined height. 

When the water reaches the electrodes it forms a conducting 
path between them which allows forward bias (negative in this 
case) to reach the base of the transistor. 

This switches the transistor into a conducting condition and 
operates the relay. The relay can be used to operate a warning 
buzzer or a mechanism to stop the water level rising. When the 
water level drops below the electrodes the relay drops out. 

The type of transistor used depends on the current required to 
operate the relay. I found that a 2N3054 power transistor was 



suitable for most relays, but most transistors will suit, provided 
the relay current does not exceed their maximum ratings. 

(E(htorial note: Although the transistor shown is a PNP type, 
an NPN type could be used just as easily by reversing the battery 
and diode polarity. The system would not work with pure water, 
but this is not likely to be a problem in practice.) 

(Mr R. Gibson, 14 Milne St, Shortland, NSW 2307.) 

Drilling Jig 

When drilling printed wiring boards, a common problem is to 
hold them securely while drilling. They need to be held vertically, 
but cannot be held this way in a vyce, as it would require too much 
pressure to hold them firmly enou^. A vertical drill stand is 
handy, but not always available. 

The simple jig to be described will hold the bpard firmly in a 
horizontal jMsition. 

The main part is a flat baseboard as wide as the largest wiring 
board likely to be used. This has two parallel slots cut in it, running 
lengthwise along the board* their length being determine by the 
narrowest wiring board likely to be used. The width of the slots is 
determined by the diameter of the bolts to be used with them. 

A narrow strip of wood is used as a sliding clamp and is drilled 
with two holes to coincide with the slots in the baseboard. The 



clamp is held by two bolts passing through the slots to the under¬ 
side of the baseboard. 

A fixed clamp is attached to the other end of the board, again 
using nuts and holts. 

In use, the wiring board to be drilled is held by its edges un¬ 
derneath the two clamps. If the baseboard is held firmly, possibly 
by clamping or screwing to the bench, both hands will be free to 
handle the drill. 

(Mr A. Greco, 1170 North Rd, South Oakleigh, Victoria, 3167.) 



COLOUR 

TELEVISION 

TECHNICIANS! 


If this advertisement takes you 
by surprise—you’d better start 
learning about colour nowl 


Within just 2 years black and white TV will be super¬ 
seded! With colour will come a huge demand for 
new sets and new people. You can get the basic 
training to get into the industry or If you are in it you 
must get colour tuition now! As an engineer, tech¬ 
nician, serviceman—there’s a whole new profitable 
career for you—if you start learning now! Get expert 
tuition at home. In your own time, with an ICS 
course. (ICS also have courses in Basic and Advan¬ 
ced radio electronics.) But you must start now. 
Send the coupon today. 





POST THIS COUPON TODAY! 


INTERNATIONAL CORRESPONDENCE SCHOOLS. 

Dept 215,400 Pacific H’way, Crows Nest, N.S.W. 2065. 

Please send me your free brochure on Television, 
Radio and Electronics. 


I 

I 

I 

I 


Mr./Mrs./Miss- 


-Address^ 


Occupation. 


-Postcode- 


LB3.3013 
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Final];; 
the hard-headed Dolby! 




Sony iires^its llie inodds youNre been 
uraitin^^fbir... 


TC-134SD 


With 
standard 
low noisa Sony 
cassottos, reproduction 
from those modols is superb. 
With Sony chromium dioxide 
easaettes it's sensationati 


SONY announces two stereo cassette tape decks that 
get the best out of Dolby* wih new Ferrite & Ferrite 
Heads. What's Dolby? Dolby Is a noise reduction 
system. Low-level high frequencies are boosted before 
recording and then attenuated during playback. S/N 
ratio Is significantly Improved; recorder noise and hiss 
are virtually eliminated. 

But Dolby only gives Impressive results If the tape 
deck is impressive to begin with. 

SONY’S new Ferrite & Ferrite Head assures the 


excellent tape-to-head contact that Dolby recordings 
require. Perfect for Cr02 tapes. Ferrite & Ferrite Heads 
last 200 times longer than ordinary ones. 

Other TC-134SD desirables include automatic total 
shut-off, peak limiter with defeat, normal/Cr02 tape 
selector. In addition the TC-161SD features closed-loop 
dual capstan tape drive, hysteresis synchronous motor 
and a memory tape counter which automatically stops at 
any preset “000” when rewinding. 

Hear SONY’S hard-headed Dolby decks soon. 


TC-1618D 


SYDNEY: 26 2651. MELBOURNE: 329 6866, 
AOEUlOE: 93 2338/9, BRISBANE: 44 4488, 
PERTH: 28 5725, UUNCESTON: 25 322, 
CANBERRA: 47 9010, NEWCASTLE: 
SERVICES 61 4991, FAIRY MEADOW: 84 8022. 


‘Dolby is a trademark of Dolby Laboratories Inc. 



The people who invented the transistor, then went to tlw nmon. 


For further information please fill in the Reader Service coupon in this issue. 


SN1957 
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CLASSICAL 

RECORDINGS 

Reviewed by Paul Frolich 


Mahler — The Song of the Earth 


MAHLER — Das Lied von der Erde (The 
Song of the Earth). Yvonne Minton, 
contralto; Rene Kollo, tenor; Chicago 
Symphony Orchestra, conducted by 
Georg Solti Decca SET 655. 

This disc is one of a series being put out by 
Decca to celebrate Solti's 25th year of 
recording for the Company, and comes 
accompanied by an insert which contains 
the texts of the songs as well as analytical 
material. The actual recording, contrary to 
Decca's normal practice, was made in the 
USA and the magnificent sound attained 
proves that Vienna can indeed be beaten! 

Mahler described this work as a *'sym- 
I^ony for tenor, contralto and orchestra"; 
some conductors tend to treat it as a song- 
cycle and they do so very persuasively. It 
really takes a musician of Solti's 
thoroughness to convince one that the 
symphonic interpretation is the one and 
proper approach. 

As this is one of my favourite com¬ 
positions, 1 have gone to the trouble of 
comparing Solti's version with the three 
recorded by Bruno Walter, as well as with 
the recordings made by Klemperer, Bern¬ 
stein and Reiner. Walter's is the approach 
to Mahler I grew up with, and I tend to 
favour it. 

In the past, there were few problems. I 
did not, and do not, care for Klemperer’s 
over-deliberate reading, Bernstein's seems 
a little vulgar and over-blown and Reiner 
lacked a good recorded sound. He, too, used 
the (Chicago orchestra, but a decade makes 
quite a difference to orchestras and to 
recording techniques. 

The current recording is the first one to 
make me waver in my loyalty to Bruno 
Walter. On first hearing, I was not entirely 
convinced and thought there was a degree 
of matter-of-factness, perhaps a lack of 
deep feeling. Now I believe I was quite 
wrong about this. 

Taken in detail, these facts emerge; the 
Chicago orchestra is as good as the Vienna 
Philharmonic ever was, probably better. 
Solti has the fullest overall view of this 
great work and shows great insight. Rene 
Kollo is a superb tenor in the great German 
tradition (remember that Mahler was 
himself a great operatic conductor) and 
Yvonne Minton is near-perfect. She does, at 
first, give an impression of un¬ 
derstatement; in the end, this is revealed as 
perhaps the closest ever approach to 
Mahler by any singer. 

My conversion may appear sacreligious 
to other traditionalists, but I now state that 
Solti — in this performance at any rate — 
gives a Mahler reading preferable to any 
other I know and that Miss Minton is to be 


Julian Russell will be overseas for the next 
few months, and in his absence, Classical 
Recordings will be reviewed by Paul Frolich. 


preferred to the late Kathleen Perrier. 
Finally, it should be noted that the sound on 
this recording is about the clearest I have 
yet heard from Decca and that it enables 
one to follow every detail of the intricate 
score with fresh joy. 

★ ★ ★ 

ROGER WOODWARD — Piano 

Richard Meale: Coruscations; 

Ross Edwards: Monos II; 

Peter Sculthorpe: Sonatina (1954); 

Snow, Moon and Flowers; Night; 

Landscape. HMV stereo OASD 7567. 

Having, for a long and painful decade, 
battled to get music by Australian com¬ 
posers onto record, I am naturally delighted 
to see that EMI, no less, have now taken up 
the cudgels in this cause. My enthusiasm is 
but slightly tempered by the footnote on the 
jacket which tells of "aid of the Com¬ 
monwealth Assistance to Australian 
composers". 

I think such aid is welcome and justified; 
what I’d like to know, though, is whether 
EMI will be releasing this disc overseas as 
well as in Australia. I have also a com¬ 
plaint; Roger Woodward is a wonderful 
musician, a very great pianist and a lovely 
chap in every possible way, but is he, the 
performer, really more important than the 
composers? You see, the disc is titled 
exactly as I've shown above and although 
(in London and Warsaw at any rate) 
Woodward's is a known quantity and Meale 
is not — no, I still don't think this is the right 
way to do things. 

These foibles apart — what of the music? 
Meale's work of 1971 is, to quote the notes, 
"a universe of brilliant sonorities, scattered 
and exposed like stars"; allowing for some 
poetic excess, it's a fair enough description. 
"Gloruscations" is a sequence of sparkling 
fragments, each of them quite meaningful 
and complete, separated by moments of 
silence, all played at speed. It is one of 
Meale’s most immediately appealing works 
in which composer and performer alike 
revel in the delight of exciting sounds. 

Ross Edwards’ piece, written for 
Woodward in 1970, is unpredictable and 
seemingly spontaneous and destructive. It 
may be of greater interest to the performer 
than to the listener, but does well enough. 

Sculthorpe has the lion's share of the disc. 
The early Sonatina on side 1 is a con¬ 
ventional work in the post-Bartokian 
mainstream; it is simple, direct and quite 
an appealing piece. The first two works 
onside 2 (all three were written for the 1971 
Festival of Perth) are played by Woodward 
directly plucking and manipulating the 
piano's strings. 

The effect of this unusual treatment is a 
sound of mystery, much beauty and utter 
novelty. The last one, "Landscape", is for 
"piano with feedback and pre-recorded 
tape". This includes a fair amount of im¬ 
provisation and semi-improvisation by the 


pianist; haunting in parts, I found this work 
also to be very attractive and worth 
repeated hearing. 

Woodward, who has now established 
himself with avant-garde listeners in¬ 
ternationally, performs brilliantly and the 
technical quality of the disc is beyond 
reproach. It is to be hoped that EMI's en¬ 
terprise in this field will widen public in¬ 
terest in the work of the composers 
represented here. 

★ ★ ★ 

RACHMANINOV — Piano Concerto No. 3, 
op. 30. Vladimir Ashkenazy, piano; 
London Symphony Orchestra, conducted 
by Andre Previn. Decca stereo SXL 6555. 

Rachmaninov’s third concerto, written 
for. his own New York debut in 1909, is so 
gigantic a work that one cannot but wonder 
at the stamina of generations of pianists : no 
one is accepted as a true virtuoso until 
he / she has this work under his / her belt. 

Since the work was written by a com¬ 
poser-virtuoso, it is quite useful if one 
compares the composer's own performance 
(recorded in 1940) with any later ones. 
Allowing for the fact that he was ageing, his 
performance on that old recording is still 
electrifying; but it is not, by any standard, 
superior to Ashkenazy's. 

Lest I be accused of sacrilege, I hasten to 
state that I simply adored Rachmaninov 
and genuinely grieved when he died, thirty 
years ago. But it is true to say that 
Ashkenazy does the work greater justice. 

Since he previously recorded this con¬ 
certo with Fistoulari in 1963, Ashkenazy has 
come to play this music with more love and 
poetic feeling. He has persuaded Previn to 
adopt slower tempi and where the author 
played recklessly, even roughly, taking 
great risks, Ashkenazy is both gentle and 
accurate. Far from making things easier 
for himself, he now plays the much longer 
and even more fiendishly difficult second 
version of the first movement cadenza; the 
time before, he played the shorter one, also 
adopted by Rachmaninov in his 1940 ver¬ 
sion. 

Just as Ashkenazy goes from strength to 
strength, so do the LSO and Andre Previn, 
who excel in this recording — as, by the 
, way, do Dacca's engineers once again. 

★ ★ ★ 

BEETHOVEN — Serenades D major, op.8, 
for violin, viola and cello; D major, 
op.25, for flute, violin and viola. The 
Grumiaux Trio and Maxence Larrieu, 
flute. Philips stereo 6500 167. 

It seems strange indeed to be dealing with 
virtually unknown Beethoven works, 
the more so when they are far from juvenile 
and negligible — as a listener might be 
inclined to suspect from the low opus 
numbers and the neglect they suffer from 
performers. 

The string Serenade opus 8 (sometimes 
also described as a string trio) last came 
my way some years ago, in a recording by 
Heifetz, Primrose knd Piatigorsky. The 
current performance is ihuch to be 
preferred; the Grumiaux Trio really is a 
coherent ensemble and the quality of this 
recording is much better than that of the 
ageing RCA disc. 

Although the six movements of this work 
are somewhat in 18th century Divertimento 
style, Beethoven's hand is already un- 
mistakeable and the music shows con¬ 
siderable maturity. 

Arthur Grumiaux is by no means one of 
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my favourite violinists, but I find his work 
on this disc wholly admirable — he would 
seem to be at his best in chamber music. His 
partners in the trio, Georges Janzer and 
Eva Czako, are quite splendid and I par¬ 
ticularly admire Miss Czako’s mellow and 
persuasive cello tone. 

The flute serenade, despite the later opus 
number, dates from the same period (about 
1796) and, with its reliance on upper 
registers, is a somewhat slighter work. I 
first heard it played by one of Robert 
Pikler’s ensembles in Sydney and was thus, 
luckily, prepared for the work’s quite 
surprising felicities. 

As with the string Serenade, this one is 
also in Divertimento form, with a quite 
marvellous Andante con variazioni as its 
centre-piece. Both these pieces are unjustly 
neglected and will, I believe, give a lot of 
pleasure to listeners. Playing and quality of 
recording are all one could desire and I 
recommend this disc very strongly. 

★ ★ ★ 

SHOSTAKOVICH — Symphonies No. 1 in F 
minor, op. 10 and No. 9 in E fiat major, 
op. 70. L'Orchestre de la Suisse 
Romande, conducted by Walter Weller. 
Decca stereo SXL 6563. 

This disc is, perhaps, of principal interest 
for representing the debut, as a conductor, 
of Walter Weller — formerly leader of the 
Vienna Philharmonic Orchestra, and the 
founder of the justly praised Weller String 
Quartet. Judging by this recording, one 
may fairly class Weller with his worthy 
predecessor Willi Boskovsky as being en¬ 
dowed with both musicianship and humour 
— the latter being the more obvious. 

Shostakovich’s first symphony dates from 
1926; it is a fairly lightweight work with 
much of satire about it and it is one of this 
composer’s most frequently played and 
recorded works. No. 9, written in 1945 and 
reflecting a certain light-headedness in¬ 
duced by the flush of victory, has had less 
exposure, but is also well known and 
adequately represented in the catalogue. 

Weller, if he continues conducting, will 
probably bring more convincing proof of his 
ability than may be found here. The disc can 
be warmly recommended, all the same; 
here is music without any claim to great 
profundity, superbly well played and given 
the benefit of clean, un-doc tor ed recorded 
sound. Apart from a Yugoslav recording on 
Turnabout (which I have not heard), this is 
the only available coupling of these two 
symphonies. 

★ ★ ★ 

LISZT — Piano Concertos No. 1 in E flat 
major. No. 2 in A major. Ivan Davis, 
piano; Royal Philharmonic Orchestra, 
conductor Edward Downes. Decca 
stereo PFS 4252. 

The Liszt concert! are, by general con¬ 
sent, regarded as pianistic events rather 
than musical ones. However unfair this may 
be to the composer, it is an acceptable 
proposition and one which all the par¬ 
ticipants in this recording appear quite 
happy to go along with. 

Ivan Davis is a young Texan virtuoso, 
who made his recording debut about four 
years ago. As do several of his compatriots, 
he specialises in the showier part of the 19th 
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century repertoire, nicely balancing 
acrobatics with undoubted critical sense. 
Davis is not one to shy off some keyboard 
fun and various romantic high jinks; his 
apparent recklessness is inspired by a nice 
feeling for fantasy and if precision does 
suffer on occasion, it never does so to the 
point of vulgarity or bathos. 

Davis’ version of these works is very 
much to my liking and I cannot think of any 
recent coupling of the two concerti which 
offers fair competition. Piano and or¬ 
chestral sound are very good indeed and Mr 
Downes’ direction all one could ask for. 
Decca’s brash Phase 4 is ideally suited to 
this music and to Davis’ technique and its 
brilliance is such that I feel sure no one will 
mind the slight forwardness given to the 
piano by the engineers. " 

★ ★ ★ 

CHOPIN ~ 10 Mazurkas; Prelude op. 45; 

Ballade op. 23; Scherzo op. 31. Arturo 

Benedetti Michelangeli. DGG stereo 2530 

236. 

Michelangeli has become quite a legend 
among concert-goers overseas. He is 
erratic, some say moody; he often cancels 
engagements and is, generally, regarded as 
a very wilful pianist. As these are not the 
qualities one looks for if one is a lover of 
Chopin’s music, I approached this disc with 
some trepidation. 

My fears were groundless. Michelangeli 
plays Chopin with such utter aristocratic 
delicacy that he makes others, however 
good, appear clumsy and plebeian by 
comparison. 

The 10 Mazurkas (Nos. 19,20,22,25,34,43, 
45,46,47 and 49) are rarely-heard items and 
well chosen for maximum contrast. There 
are no other recent recordings of these that 
could serve as fair alternatives. The 
Ballade No. 1 and the Scherzo No. 2 were 
beautifully played by Horowitz and Benno 
Moiseiwitsch respectively, but certainly not 
better or more beautifully. 

The final point in favour: a lovely, clear 
recorded sound without blemish. 

★ ★ ★ 

BARTOK — Violin Concerto No. 1 (1908); 

Viola Concerto (1945). Yehudi Menuhin 

(violin and viola); New Philharmonia 

Orchestra, conducted by Antal Dorati. 

World Record Club stereo S / 5249. 

Although Bartok’s first violin concerto 
was written in 1908, its first public hearing 
was less than fifty years ago — after the 
death of Stefi Geyer, to whom he had given 
the manuscript in those far-off days. 

It is a moving work, full of youthful 
lyricism; by contrast, the viola work is a 
showy bravura piece, relieved by a sombre 
middle movement, Adagio religioso. 

Menuhin recorded these concerti about 
1967, at a time when his powers as a solo 
performer were at their height and the 
brilliance, musician^ip and attention to 
detail in his playing are quite wonderful. 

Hiere are other versions of the 1st violin 
concerto, notably Isaac Sterns. I like 
Stem’s interpretation too, but he is cer¬ 
tainly less relaxed, less fully attuned to the 
delicate feeling this music demands. Also, 
Stem receives far less sensitive support 
from the Philadelphia Orchestra. Dorati 
and his ensemble do much for the cause of 
Bartok’s music! 

The viola concerto, which Menuhin plays 
just as convincingly, was one of Bartok’s 
last works and he never completed it. The 


orchestration, in fact, has been wholly the 
work of his friend and disciple Tibor Serly, 
who might fairly be regarded as being the 
co-author with Bartok, rather than merely 
an editor. In any case, it is a very attractive 
work and as characteristically Bartok’s as 
anything could be. 

Everything on this disc — the music, the 
performances, the balance and the quality 
of recorded sound — will be found to be of 
the highest order. 

★ ★ ★ 

HAYDN — Symphonies No. 83 in G minor, 
“Hen”, No. 101 in D major, “Clock”. 
Berlin Philharmonic Orchestra, con¬ 
ducted by Herbert von Karajan. HMV 
stereo OASD 2817. 

Performances of Haydn symphonies, 
even of the better-known and nick-named 
ones, are still fairly rare events; if they are 
as good as these one should, perhaps, 
merely be grateful and withold objections. 

The Berlin Philharmonic Orchestra is one 
of the world’s finest instruments and von 
Karajan certainly knows how to play it. The 
result invariably sounds clean and musical 
and extremely beautiful. Also, Uie result 
invariably makes one think of Karajan. In 
this particular case, I could have done with 
a little more Haydn even if this means a 
diminution of acoustic perfection and 
refinement. 

There is not, alas, another recording of 
these two symphonies (let alone in this 
coupling) to come anywhere near in the 
quality of playing or recording. Yet, if you 
can manage to ignore poor recorded sound 
and less polished playing, I would suggest 
you hear No. 83 as played by the Little 
Symphony of London, under Leslie Jones, 
and No. 101 as played by the Vienna State 
Opera Orchestra under Woldike. 


Pointless as such comparisons may seem, 
they will demonstrate that Haydn is more 
fun when played by a smaller orchestra, 
particularly by fewer strings and also, 
perhaps, in a slightly livelier and less 
devout manner. This apart, a marvellous 
recording. 

★ ★ ★ 

BRUCKNER —• Mass No. 3 in F minor. 
Heather Harper, Soprano; Anna 
Reynolds, mezzo-soprano; Robert Tear, 
tenor; Marius Rintzler, bass; New 
Philharmonia Orchestra & Chorus, 
conducted by Daniel Barenboim. HMV 
stereo ASD 2836. 

The first thing to be said about this disc is 
that it is full of beguiling sounds and con¬ 
tains some of the finest singing I know. The 
other, main, comment is that there is not 
much of Bruckner here. 

With all the respect due to Barenboim’s 
great artistry and fine musicianship, I do 
not believe that he was the right man to 
choose for this work. Bruckner’s strength 
and weakness alike lie in his simple faith 
and devout Catholicism. The exaggerated 
romanticism indulged in by Barenboim 
does the music less than justice. 

The positive qualities of this version are 
many. Harper & Reynolds are better than 
the soloists available on the two alternative 
versions — conducted by Forster and 
Jochum r^pectively and so is the choir. 

There are some other, minor, problems. 
The balance is biased against the strings, 
pianissimi are too faint and there are traces 
of pre-echo. However, these things will not 
matter if the performance is basically what 
you want. If in doubt, I suggest you try the 
Credo: if the reckless tempo here does not 
bother you, the disc is sure to give great 
pleasure. ® 
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NEW PLESSEY 





Plessey is proud to announce the first 
release of a completely new 10'" high 
fidelity speaker series—and at the same 
time introduce a significant new techno¬ 
logy for Improved speaker performance. 
The new C100 woofer and CIOOX wide 
range speakers are the ideal choice for 
the hi-fi enthusiast who wants to move 
up from the 8" speaker range without 
incurring the extra cost and larger 
enclosures of the 12" speakers. 

With a cone area more than 1 Vi times 
that of an 8" speaker and the high 
performance characteristics of the new 
CFL technology, the new Plessey 10" 
speakers provide rich bass response and 
excellent overall performance. 

The CFL technology 

CFL—“Controlled Fibre Length” — is a 
new advanced technique developed by 
Plessey for manufacturing speaker cones. 
The length of the fibre used In the cones is 
a critical factor in the final performance 
of the speaker. Both frequency response 
and speaker efficiency can be changed 
considerably by varying fibre lengths. 
With CFL, Plessey can now assert rigid 
control over the basic paper pulp used 
to felt the cones. Fibre lengths and pulp 
densities can be varied to meet specific 
requirements, resulting in cones with 
optimum resonance/efficiency 
combinations. 

Plessey CFL cones provide better 
transient response, minimum distortion, 
smoother, richer bass, brighter top 
frequency performance and improved 
overall efficiency in the new Plessey 
Cl 00 and C100X speakers. 

• Wr/fe to us for the technical r6sum6 “CFL 
— A New Loudspeaker Technology” 


PLESSEY 


Plessey Cl 00 woofer 

This new 10" high fidelity bass speaker 
provides significant performance benefits 
In multi speaker applications. The 
curvilinear CFL cone with rigid apex 
produces a most satisfying rich bass, 
extended high frequency response and a 
valuable increase In efficiency. Full 
application details are available. 

Plessey C100X wide 
range 

An excellent high efficiency 10" speaker 
providing superb sound reproduction 
over the full frequency range. The CFL 
cone adds richness to the bass, Improves 
transient response 
and provides a 
brllliapt top perform¬ 
ance to satisfy the 
most discerning 
enthusiast. 


Enclosures 


Rola 


Full construction details for one, two or 
three way enclosures with suitable cross¬ 
over networks are available from Plessey 
Rola distributors, wholesalers or Plessey 
Rola direct. 

Specifications 

Cl OCX Cl 00 

Power handling 20 watts 20 watts 
RMS* RMS* 
Fundamental 45 Hz 45 Hz 

resonance 

Voice coil 1" 1" 

diameter 

Impedance 8 or 15 8 or 15 

ohms ohms 

Frequency 33 Hz— 33 Hz— 

response 20 kHz 13 kHz 

in Recommended 
enclosure 


Look for the Plessey 
CFL stickers. The 
CFL mark is your 
guarantee of a 
speaker with 
exceptional 
performance 
characteristics. 


AR49 


Plessey Rola Pty. Limited 

The Boulevard Richmond Victoria 3121 
Telephone 423921 Telex 30383 
NSW; PC Box 2 Villawood 2163 Telephone 72 0133 


featuring new CFL 
controlled fibre length 
cone technology 


Distributors: N.S.W.: General Accessories, Lawrence & Hanson Pty. Ltd., Martin De Launay Pty. Ltd. Vic.: General Accessories, Lawrence & Hanson. Pty. Ltd., 
Radio Parts Pty. Ltd. Old.: General Accessories, The Lawrence & Hanson Electrical Co. (Qld.) Ltd. S.A.: General Accessories, Gerard & Goodman Pty. Ltd. W.A.; 
General Accessories, Atkins Carlyle Ltd. Tas.: W. & G. Genders Pty. Ltd., Homecrafts Tasmania. N.Z.: Plessey (N.Z.) Limited, Rata St., Henderson. Auckland. 
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VARIETY FARE 

REVIEWS OF OTHER RECORDINGS 


Devotional Records 


MAMA ALWAYS HAD A SONG TO SING. 
Stereo, Pilgrim Quest QLPS-27. (From 
S. John Bacon Publishing Co, 119 Bur- 
wood Rd, Burwood, Vic 3125). 

Recorded originally Nashville USA and 
pressed in the UK this album presents 
“America’s top gospel artists” in “country 
style sound.” Some of the artists like The 
Oakridge Boys and The Speer Family have 
been featured in these columns before but 
others are less familiar. Maybe it’s country 
style bubof the polished urban variety that 
requires no adjustment on the part of the 
average listener. 

The tracks: Mama Always Had A Song To 
Sing — I Know — Broken Pieces — Old 
Gospel Ship ~ There’s Something About 
That Name —■ City Of Gold — Jesus CJhrist, 
What A Man—He Touched Me—He Looked 
Beyond My Fault — The Blood Will Never 
Lose Its Power — Pass Me Not — The King 
Is Coming. 

Technically the quality is excellent and 
the performers are talented and ex¬ 
perienced. Provided you don’t have a thing 
about the mannerisms and sentiment of the 
C & W approach, you could get a lot of 
pleasure and playings from this album. 
(W.N.W.) 

★ ★ ★ 

IT’S GETTING LATE (For The Great 
Planet Earth) by Cam Floria. Stereo, 
Light LS-5606-LP. (From Sacred 
Productions Aust, 181 Clarence St, 
Sydney and other capitals). 

“It’s Getting Late” is a folk-rock oratorio 
based on the return of the Messiah. Con¬ 
tained in the jacket is a double fold sheet 
setting out all the words of the songs and the 
interspersed scripture readings. This, along 
with good diction, makes it easy to follow 
the theme. Whether you will agree with 
Cam Floria’s interpretation of future events 
is another matter, because Bible prophecy 
always has been fertile ground for argu¬ 
ment. However, in contrast with nlany 
current rock devotionals the content of this 
ope is basically evangelical. 

The track titles: It’s Getting Late — This 
Generation — Step Up, Sit Down — Super 
Church — Canticle For Brothers Apart — 
Fugue Of Nations — Six, Six, Six — I Wish 
You’d All Believe — War Song — He That 
Overcomes — Hasanna Hallelujah — The 
Lamb’s Holy Feast — Celebrate — It’s 
Getting Late. 

The message and the cohesive theme 
justify the description “oratorio” while the 
musical style is certainly soft rock. It will 
mainly interest those whose interest lies in 
this direction, although it could readily be 
used as motivation for group discussion. 


The quality and production is of a high 
standard. (W.N.W.) 

★ ★ ★ 

DON’T TRY TO STOP ME. Ken Withington. 
Stereo, Troubadour TCS 032. 
(Troubadour Records Pty Ltd, PO Box 
41, Balmain 2041. 

Having recently enjoyed a live presenta¬ 
tion by several of the artists in this musical 
team, I had every reason to expect a first 
rate recording. Nor was I disappointed; on 
stage or before the microphone the artists 
work to full professional standards: Vocals: 
Ken Withington, Rick Anderson, Lindsay 
Wellings; piano: Tiiu Withington; Organ: 
Cliff Bingham; guitar: Charlie Boyter; 
vocal backing: Bruce O’Hara, Charley 
Boyter. The sound is gently rhythmic 
country Gospel, very well presented and 
thoroughly entertaining. 

The generous program includes fifteen 
tracks including: Are You Washed — I saw 


FIDDLER ON THE ROOF and other songs. 
101 Strings. Astor conducted by Jack 
Dorsey. Astor, Quad Spectrum QS-IS. 

Arranged and conducted by Jack Dorsey, 
the “101 Strings” has taken to itself brass, 
woodwinds, percussion and a vocal chorus. 
The result is an orchestra that sounds happy 
and full blooded, while still very easy on the 
ear. The program consists of six titles from 
The Fidciler, plus four sympathetic com¬ 
positions that might have made it had there 
been room in the score: If I Were A Rich 
Man — Tradition — Hebrew Dance — 
Fiddler’s Dance — Sunrise, Sunset — 
Fiddler On The Roof — Now I Have 
•Everything — Matchmaker — Those Were 
The Days — Fagin’s Dance. 

Recorded in the QS mode, the music is 
clean and well balanced and fills the room 
with very pleasant 3-dimensional sound. I 
liked it and its one that you could easily buy 
and enjoy until you get those two extra 
channels. (W.N.W.) 

★ ★ ★ 

BEETHOVEN - Piano SonaU No. 4 in E 
Flat Major. Arturo Benedetti 

. Michelangeli, piano. DGG Stereo 
2.530 197. 

After the sheer enjoyment of Debussy by 
Michelangeli last month I feel sad to record 
that I listened to this Michelangeli disc with 


A Man — The Old Rugged Cross — I’m 
Walking With The Man Of Galilee — The 
Call Of God — He Touched Me — Old Camp 
Meeting’. 

That’s side 1; there are 8 more on side 2! 

Produced by Troubadour Records in 
Balmain, Sydney, the sound is well 
balanced and the {pressing completely free 
from surface noise. A local effort, which I 
can thoroughly recommend. (W.N.W.) 

★ ★ ★ 

SONGS OF LIVING HOPE, Bob Ashton. 
With the Ralph Carmichael Singers and 
Orchestra. Stereo, Light LS-5531-LP. 
(From Sacred Productions Aust, 181 
Clarence St, Sydney and other capitals). 

Two of the ten numbers on this album are 
arrangements by Bob Ashton of traditional 
hymns; the others are his own composi¬ 
tions. Don’t be put off if the titles are un¬ 
familiar; the words are printed in full on 
the jacket and you can follow them as you 
listen to the music. What is more, the music 
is eminently listenable: rich, gentle har¬ 
mony, with rhythmic touches, which will 
stand any amount of playing. 

The titles: More Than Likely — Jesus, 
Lover Of My Soul — Stay Close To God — 
Wonderful Love — You Can’t Refuse — 
There’s Still A Chance — 'The Hand Of CJod 
— Let’s Pray Together — The Solid Rock — 
Hand In Hand. 

Produced in the USA, the recording is 
completely free from distortion or noise. 
One that you should definitely hear. 
(W.N.W.) 


less enthusiasm. I found something a little 
^ib about the fluidity of the first movement. 
It is too smooth by half. There is a certain 
brusquerie about Beethoven’s music even in 
his gentlest moods — a something that will 
brook no contradiction. He might well be 
called the Dr. Johnson of music. To me 
Michelangeli in this movement fails to 
assert this aspect of the music. Again, 
although the movement is marked allegro 
molto con brio Michelangeli takes it almost 
allegretto and there is very little brio until 
about half way through. Admittedly this is 
an early sonata — Beethoven was 26 when 
he composed it — and his bitterness and 
sense of injustice were to increase with his 
deafness — though the latter was always in 
evidence, especially politically. But this 
treatment is too genteel altogether. 

Again in the slow movement, marked con 
gran expressione, you find Michelangeli 
obviously sympathetic to the beauty of the 
music but to me — and you may well not 
agree — his playing is too placid. Most of his 
expression is won by the use of subtle tonal 
contrasts. I got the impression that he was 
trying to measure beauty with a pair of 
callipers. There is no disputing the 
aristocracy of the playing but to my great 
disappointment it didn’t move me as I’d 
hop^ it might after the Debussy. Though 
when you remind yourself of the vastness of 
the difference between these two composers 
perhaps I shouldn’t have been so surprised 
or disappointed. To test this I played the 
second movement again and found this time 
that there is something a little inconclusive 
about the way he encte it. 


Reviews in this section are by Neville Williams (W.N.W.), Harry Tyrer (H.A.T.), Leo 
Simpson (L.D.S.), Gil Wahlquist (G.W.), and Norman Marks (N.J.M.). 
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TDK 

re-invents 

ft Super Dynamic 

(SD) Cassettes record 
the full range of music 
■ without missing a note or 
skipping a beat. Make even low-priced 
recorders sound great! 

When we set out to make a cassette tape as true 
to sound as the most expensive reel tape we found 
we had to re-invent cassette technology. The 
result is TDK Super Dynamic (SD). Cassette Tape and 
the only combination that meets the most critical 
professional standards and actually improves the 
performance of your cassette recorder. There's 
nothing else like it! 

Look at these TDK exclusives 

Superfine tape coating for super dynamic sound 
8 times as many magnetic 
particles as conventional tape. 

Superfine Gamma Ferric 
Oxide particles for better 
signal-to-noise ratio and 
much wider dynamic range 
without distortion. 

Micropolished surface for better frequency response 
TDK particles are densely and 
uniformly packed into the tape 
coating. Mirror-smooth lubricated 
surface means less wear on 
the recorder head. 

Good enough for high¬ 
speed computers 
5 The thickness of the binder and 
oxide coating Is controlled to 
within 4 hundred thousandths 
of an inch. No chance of signal 
dropouts because the coating is 

• -r_ _ 4 ... ' constantly In contact with 

Tape rolls true, won t recorder head. TAKKE8 

ride up and down 
Only TDK SD tapes have a tapered 
flange and a stainless steel 
pin, (instead of plastic) for 
perfect head-to-head alignment. 

Unique TDK clamp grips at two 
points instead of one 
Tape won't loosen or 
break under stress. 

Precision hubs reduce 
friction, ~ keep the 
wind steady and even. 

TDK CASSETTES have more than 20 
precision parts to ensure peak per¬ 
formance even after years of use. 

Conventional cassettes have fewer 
than 10 parts. 

Don't ask for tape. Ask for TDK. If your dealer doesn't have it, 

phone us. We'll tell you who does. 

TDK SD CASSETTES 

available in C-60, 0-90 and C-l 20 sizes. 
Also the remarkable value TDK Low- 
Noise Cassettes. €-30 from about $1.49 
and C60-C90. Also TDK SD and Low- 
A/o/sa in reels. 

Australian Agents: CONVOY IMPORTS 
Cnr. PlunKett and Maclean Sts., Woolloomooloo, Sydney, N.S.W. 2011 
phone (02) 357 2444. 





Al,L- FELT 

‘ BERYLLIUM PRE^sSlKC PAD 
I COPPER SPRING 

Uniform tape-to-head 
contact at all times 

High quality beryllium 
copper spring holds its 
tension permanently. 
Durable all-felt pad won't 
twist or yield under stress. 
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But the allegretto third movement I found entirely delightful, 
fresh, and surprisingly accommodating when compared to the 
first. And the final rondo, despite its nostalgic backward glance at 
the rococo is much more like the real Beethoven with its almost 
churlish grunts in the bass, grumbling at any grace th«*e might be 
in the treble line. 

I hasten to add that, throughout the whole sonata, no one could 
possibly denigrate the playing itself. Technically it’s immaculate. 
Not a note is ever out of place. It is a masterpiece of pianism. But 
with Beethoven, even early Beethoven, this is not enough. Another 
thing—DGG have been rather less than generous in the amount of 
playing time on the disc. 

Julian Russell 

★ ★ ★ 

THE WORLD OF SCHUBERT. Various orchestras and con> 
ductors. Stereo, Philips 6833-064. 

Side 1 of this album is devoted entirely to Symphony No 8 in B 
minor (“Unfinished”) played by the Dresden State Orchestra 
conducted by Wolfgang ^wallisch. It would appear to be the same 
recording as on another disc in the Philip catalogue, which 
carries the No 5 in B flat on the reverse side. The reverse side of 
this present disc, however, carries a number of shorter and 
representative Schubert items, together with detailed biographical 
notes appropriate to “The Work!Of.. .” series. 

The shorter items, performed by European orchestras and ar¬ 
tists of some note are: March Militaire No 1 in D —- Ballet Music No 
2 from “Rosamunde” — Piano Quintet in A, “The Trout” — 
Moment Musical in F minor — Erlkonig — Ave Maria. 

Musically and technically, the recording is entirely acceptable 
and the album should be good value for any who are on the lookout 
for classical material that has a ready and wide appeal. Well worth 
a hearing. (W.N.W.) 

★ ★ ★ 

ZWISCHEN TAG UND TRAUM. Hans Carste & His String Or¬ 
chestra. Stereo, Polydor 2-record set 2634-020. 

The label translates the title as “Between Day and Dream 
Time” and, while I cannot vouch for the words as such, the 
description is entirely fitting. It so happened that I listened to this 
set at the end of a hard day’s work, and relaxing in front of a 
warm fire. And for this setting it is hard to imagine a more ap¬ 
propriate disc. 

There are 24 tracks on the four sides, all well known snippets 
from the classics and all adapted as necessary to fit a soft lights 
and sweet music role. Here are just a few of them: Pizzicato — 
Schubert’s Serenade — Humoresque — Schubert’s Ave Maria — 
Barcarolle — Traumerei — Drigo’s Serenade — Invitation To The 
Dance — (jrounod’s Ave Maria — Melody In F — Libestraum. 

If you want full blooded excerpts, there are doubtless more 
appropriate albums to choose from but Hans Carste aims here to 
soothe rather than to stimulate. (W.N.W.) 

★ ★ ★ 

THE MUSIC OF COLE PORTER. Frank Chacksfield and his 
Orchestra. Decca Stereo PFS 4250. 

Frank (^acksfield’s orchestra gives a delightful performance 
of some of the best known Cole Porter favourites, with such titles 
as: Night and Day—-Begin The Beguine—-I Love Paris—My Heart 
Belongs To Daddy — Ev’ry Time We Say Goodbye — Wunderbar — 
Just One Of Those Things — You’d Be So Nice To Come Home To — 
Friendship — In 'The Still Of TTie Night — Blow, Gabriel, Blow. 

The sound quality in Decca’s Phase Four technique, is superb, 
with effective use of stereo. In short a record to enjoy time and 
time again. (N.J.M.) 

★ ★ ★ 

THE PATHFINDERS. Central Band of RAF conducted by Wing 
Commander R.E.C. Davies LRAM, ARCM. Stereo, EMI Studio 
2. TWO-387. 

Formed in April 1920, and with a tradition more firmly 
established during the war years, the Central Band of the RAF is, 
musically, a very accomplished group. Their sound is full, round 
and finely (Erased, and one tends to forget that a military band is 
involved, rather than an orchestra. The only touch of “(Jom-Pah- 
Pah” is where it should be — in the selection by that name from 
“Oliver.” 

Other track titles include: The Pathfinders —- Theme From 
“The Forsyth Saga” — Patton March — Pentagon — Trumpeter’s 
























l^ullaby — Jockey On Tbe Carousel — Poll’s Dance — 
Ilochemerle — The British Empire — The Three Trumpeters — 
^renata — The Thunder birds. 

The quality is very clean and, all told, I found this very en- 
oy able J would certainly recommend it if you have a vacant spot in 
rour collection for a band album. (W.N.W,) 

★ ★ ★ 

mASS SPECTACULAR. The Hendon Band. Stereo. Karussell 

2495^)34. 

Conducted by Donald M. Morrison LTCL, this band from Hen- 
Ion, England, is a Hrst-rate combination. Their performance here 
-anges from conventional march arrangements, through Latin 
\merican rhythms to some unexcelled traditional instrumental 
solos ^ 

Marignan — Zelda — Mexican Shuffle — Slavonic Rhapsody No 2 
~ Jamaica Farewell — Bugler’s Holiday — Pepito — Facilata — 
n The Still Of The Ni^t — Crown Imperial — Plaisir D’Amour — 
\mparito Roca. 

The sound is excellent, the surface is completely silent, the 
)rogram is generous and well documented in the jacket notes. At 
he list price of $2.75, this is very good value indeed. Recom- 
nended. (W.N.W.) 

★ ★ ★ 

SOUND STAGE. Billy Vaughn. Stereo, Paramount (Festival) 
PML>34698. 

If you like the traditional Billy Vaughn sound, with smooth lilting 
melodies, plenty of strings and the occasional sax solo, it’s vfhat 
you’ll get in his ‘’Soundstage” album. Tune-wise, he has picked the 
eyes out of recent films to find the kind of melodies that he can 
treat in the Vaughn manner: Bless The Beasts And The Children — 
“The Grodfather” Theme — ‘^Nichette” Theme — If I Were A Rich 
Man — “Play It Again Sam’’ Theme — “Summer of *42’’ Theme — 
“The Godfather’* Waltz — Reggie’s Theme — How Can We Run 
Away — “Shaft*’ theme — “Nicholas And Alexandra’s’’ Theme. 

The stereo spread is good and the sound well balanced, though 
the highly critical might pick a slight edge on the string tone. But 
that won’t affect your enjoyment of the Billy Vaughn sound if 
you’re one of his many fans. (W.N.W.) ^ 

★ ★ ★ 

THE MAGIC OF SHIRLEY McDONALD. With Eric Jupp and his 

Music. Stereo. Columbia SCXO-7997. 

The reappearance on National television of Eric Jupp and his 
kvife Shirley McDonald, along with Neil Williams cannot fail to 
spur sales of their records. In this one, featuring the Eric Jupp 
>rchestra, with Don Burrows, l%irley McDonald sings a dozen of 
the numbers she does so well: 

Love Story—I Loved You Once In Silence—A Day In The life Of 
A Fool — The Man I Love — I Don’t Know How to Love Him — If 
You Love Me — Lara’s Theme — Where Is Love? — Remember Me 

— Just A Wearin’ For You — Something Good — Can’t Help Lovin 
’Dat Man. 

Listing those titles, one can’t escape the conviction that they add 
up to some kind of a theme! But whether or not you can share the 
mood of amour it makes for very pleasant listening both musically 
and in terms of the technical quality of the disc. (W.N.W.) 

★ ★ ★ 

THE BIG BAND’S BACK. Cyril Stapleton and his Showband. Astor 

Golden Hour Stereo GH531. 

Many seem to be climbing on the “Big Band’’ Bandwaggon these 
days and, if you like the sounds of the “Thirties’’ and “Forties,” 
this record would be worth a hearing. There are no less than six-* 
teen standards on the disc, all old favourites such as: Take the **A” 
Train — Let’s Dance — Stomping At The Savoy — Moonlight 
Serenade — Woodchoppers Ball — St Louis Blues — Tuxedo 
Junction — Song Of India — South Rampart Street Parade — One 
O’clock jump. 

The tempo tends to be rather strict but the sound is big, bright 
and brassy, with moderate use of stereo. The live concert at¬ 
mosphere helps in recreating the days of Dorsey, Miller and 
(jioodman. (N.J.M.) 

★ ★ ★ 

HORST FISCHER. Praline Stereo E462 Astpr release. 

A skilful blend of popular hits and light classics would be the 
best description of this disc. The trumpet soloist has the backing of 
three German orchestras in sn excellent rendering of such stan¬ 
dards as: Strangers In The Night — This Guy’s In Love With You 

— Fiesta Azul — Ave Marie — Delilah — Liebedied — Air — 
Barcarole — And Four Others. The recording quality is excellent 
with intelligent use of stereo. (N.S.M.) 



FREE! 


with your subscription to 


? o:o 


Sir William Dobell's "Boy on the Beach" - regarded 
as the finest work in the late artist's estate — is 
faithfully reproduced in full colour 
It can be yours at no extra cost when you subscribe 

to Walkabout. 

Walkabout: the magazine of Australia — where our top 
writers and photographers meet each month to 
explore the varied moods of our continent, be they 
the old world charms of 
Tasmania, or the barren oppressiveness of the 
Simpson Desert or even the colourful frivolities of our 
' coastal resorts. 

Each month, a journey across a vast continent, 
probing its mysteries, meeting its people, 
exploring their customs and traditions . . . 

Why not come along? 



A year's subscription of 12 issues for someone in Australia or Papua New 
Guinea costs $A5 (postage free); for someone overseas it costs $A6.30 
(bank charges included). 

Your Dobel print is sent post free with your first issue of WaRcabout 

TO WALKABOUT; SUBSCRIPTION DEPT., SUNGRAVURE PTY LTD, 
PO Box 139. Beaconsflekl NSW 2015. 

Please send one year's WALKABOUT to 

NAME.. 

ADDRESS . 


STATE 


. Postcode 


COUNTRY. 

I enclose $.(chequer money order or postal order » croes out 

whichever is not applicable). Please make payable to WALKABOUT, j 
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LAFAYETTE 27 MHZ Two-Way Radio 

MICRO-12 
$139.50 

(Crystals Extra) 


PMQ Type Approved. 

(Licence Required). 

5-WATTS 12 CHANNELS ONLY 5" W x 1%" H x 7y2" D 

e Operates on 12 volts DC Negative e Automatic Noise Limiting. 

Ground (Easily convertible to Positive e Mechanical IF Filter on 4% KHz for High 

Ground). Selectivity, 

e Highly Sensitive Receiver with RF Stage. e 0.7 Arnp. Drain on Transmit, 
e Variable Squelch for Silent Standby. e Zener Diode Voltage Regulation. 

The Lafayette Micro-12 embodies exceptional performance with compact size. Incorporates the 
design features which have made Lafayette world leaders in 27 MHz Two-Way Radio. Supplied 
complete with microphone, power leads and bracket. 



CLIMAX SPECIAL SAMPLER: Columbia 
stereo SOEX 9949. 

Sampler discs, to my mind, are very ofter 
a waste of money, especially when they arc 
full-priced. However, this particular disc 
wins points on two counts. First, the price is 
but $2.99 and second, the music is pleasant 
and is a good selection. It is of the standard 
of material broadcast by the “easy- 
listening’’ radio stations — generally bright 
but not too obtrusive. Sound quality is'good 
on all tracks but one — “Mardi Gras” by 
“Manuel and his music of the Mountains” is 
a trifle edgy on the strings. Record surface 
noise is low. 

Apart from that mentioned above, there 
are eleven tracks, each by a different or¬ 
chestra or performer: Sleepy Shores — 
Hawaii Five-0 — Serenade To Summertime 
-- Aquarius — One Brief Summer — Do You 
Know The Way To San Jose? — Every¬ 
body’s Talkin’ — The Boyfriend — Dancing 
In The Sun — Pacific Paradise — Gold And 
Silver Waltz. (L.D.S.). 



HE-2IIT 

$169.50 


(Crystals Extra) 


PMQ Type Approved 
Required). 


(Licence 


B-WATTS 12 CHANNELS PLUS TUNABLE RECEIVER 


e 12 volts DC Negative or Positive Ground 
and 117 volts AC (also available for 240 
volts AC). 

e Crystal Controlled Transmit and 
Rocoivo 

• 455 KHz Mechanical Filter. 


e TVI Trap and Pi-Network Output, 
e May also be used as PA Amplifier with 
External Speaker., 
e Automatic Noise Limiting, 
e Size liVtInW x 4%inH x 8%inD. 



1-WATT 3 CHANNEL WALKIE-TALKIE 


e 3 Switchable Crystal Channels, 
e High Level Modulation with "Range 
Boost". 

e Extra Sensitive Receiver — Better than 
luV. 

e Sturdy Metal Case, 
e Battery Meter. 


e Socket for External Power Supply, 
e Automatic Noise Limiter, 
e Variable Squelch Control, 
e Jacks for External Earphone and An¬ 
tenna. 

e Supplied with Crystals for 27.240 MHz 
Operation 


HA-310 $72.50 each. PMG Type Approved (licence Required) 


ACCCSSOMBS — A large range is availabla Antennas, Coaxial Cable, 
Connectors, 27 MHz Crystals (many frequencies in stock), eta 


LAFAYETTE electronics 

LAFAYETTE Transceivers 

Division of Bectron Tube Distributors available af— 


Pfy Ltd. 

04 HIGH STREET, ST. KILDA, 
VIC. 3182. Phone 94 6036. 


BRISBANE: CUSTOM SCIENTIFIC ELECTRONICS 
PTY LTD, 74-76 Annerley Rd, Woolloongabba. 
91 6433. 

LAUNCESTON: L A. HEYWARD, 6 Herbert St. 
31 3098. 


Trade Represontativee: SA: Tyquin Distributors Pty Ltd, 13 Deacon Ave. Richmond. Phone 57 8153. 

WA; Athol M. Hill Pty Ltd. 613-615 Wellington St, Perth. Phone 21 7861. 


★ ★ ★ 

BOOGIE WOOGIE. The Stan Greig Trio. 
Rediffusion Stereo GGS 1375 Astor 
release. 

This is the first Boogie record I have 
heard in years that sounded the way the 
pioneers of the style meant it to be back in 
the forties. Judging by the sleeve notes the 
personnel on this record all have a solid 
background in big name jazz bands on the 
English scene and this experience is 
demonstrated in their competent per¬ 
formance of such standards as: Yancey 
Special — Shout For Joy —- Honky Tonk 
Train Blues — Big Fish Boogie — Six Wheel 
Cliaser — Monday Struggle — Boogie 
Woogie — Night Train Boogie, and four 
others. 

The sound and use of stereo are good. If 
you like the music don’t pass this one up 
without a hearing. (N.J.M.) 

★ ★ ★ 

TONY & STRINGS. Tony Mottola. Project 3 
stereo PJL 34767. 

According to the sleeve notes, Tony 
Mottola regards this album as the finest he 
has ever recorded. But in fact it is quite an 
ordinary album of his electric guitar with a 
string orchestra backing. It makes pleasant 
listening for dining or just relaxing. Sound 
quality is good and surface noise is low. 

Twelve tracks are featured: The Candy 
Man — Song Sung Blue — The First Time 
Ever I Saw Your Face — As Time Goes By 
— Nature Boy — Where Is The Love — It’s 
Going To Take Some Time — The Godfather 
(love theme) — Street Of Dreams — Bossa 
Lalala — Amazing Grace — Marcello’s 
Mazurka. (L.D.S.). 

★ ★ ★ 

THE EXOTIC GUITARS. Interfusion stereo 
ITFL-:{4750. 

Exotic is hardly the word for the electric 
guitars on this album. Mundane would be 
closer to it. Perhaps that is a little unfair but 
the presentation on the album is just a 
straight routine — quite pleasant for dining 
or just relaxing. Sound quality is good and 
surface noise on the sample disc was low. 

There are eleven tracks: Cruising Down 
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The River — Whispering — You Can’t Be 
True — The Shadow Of Your Smile — Cold 
Cold Heart — Josephine — In The Mood — 
Quiet Village — Telstar — You Made Me 
Love You —* Spanish Harlem. (L.D.S.). 

★ ★ ★ 

MIDNIGHT IN MOSCOW. Kenny Ball and 
his jazzmen. Marble Arch Stereo GGS 
1367 Astor release. 

The title track on this record needs no 
introduction. It was **Midnight In Moscow’* 
that pushed Kenny Ball and his group into 
the spotlight with their easy to listen to style 
of jazz. Apart from the title track you have: 
March Of The Siamese Children — The 
Green Leaves Of Summer — Saturday. 
Night — Chimes Blues — Four Or Five 
Times — Latin Quarter — Suki-Yaki — 
Puttin’ On The Ritz — When I’m Sixty Four. 

The recording engineers have done their 
job properly and tne record would be a 
wor&y addition to any collection of “trad” 
style jazz. (N.J.M.) 

★ ★ ★ 

SUMMER MEMORIES. The Paul Mauriat 
Orchestra. Philips Stereo 6332 109. 

The Paul Mauriat orchestra’s earlier hit 
“Love Is Blue” brought him to the notice of 
listeners to the light, popular orchestral 
style of music: a continental Mantovani. In 
this record he gives a lush helping of strings 
to such recent hits as: The Godfather — I 
Don’t Know How To Love Him — La 
Decadanse — Butterfly — Comme Un Soleil 

— Day By Day ~ A Summer Place — The 
Summer Knows ~ Mother Of Mine (Not So 
Recent) — I’d Like To Teach The World To 
Sing — Summer Memories — Ebb Tide. 

The overall quality is very good and the 
record makes excellent background or 
dinner music. (N.J.M.) 

★ ★ ★ 

LIVELY AND LATIN. Pete Moore and his 
orchestra. Astor stereo GGS 1355. 

Pete Moore produces lively and listenable 
latin arrangements on most tracks of this 
album, except for “Air On A G Strii^” 
which sounds a little like a dirge. Recording 
quality and stereo spread are okay and 
surface noise was negligible. 

Track line-up is as follows: Mas Que Nada 

— In Old Lisbon — Ye Me Le — Sweet Water 

— Carnival From Black Orpheus — Mon¬ 
tego Bay — Giovanna — My Sweet Lord — 
For What It’s Worth — Chiba Do Brazil — 
Air On A G String — Hawaii Five-0, 
(L.D.S.). 

★ ★ ★ 

GOLDEN LATIN SOUNDS, Vd 2. Golden 
Sounds Orchestra. Stereo, Columbia 
SOEX 9915. 

Although released here on Columbia’s 
green ($2.99) label, this is a Japanese 
recording from the studios of the Toshiba 
company. Previous discs from the same 
source were reviewed very favourably in 
these columns last year, particularly those 
of Latin American music, for which the 
Japanese musicians seem to have a par¬ 
ticular talent. Accordingly, the very 
pleasant sounds coming from this disc came 
as no surprise to this reviewer. The 
program, mainly of evergreens should have 
a wide appeal: Malaguena — Tabu -- Tico 
Tico — Estellita — Babalu ^ Angelitos 
Negros — Tequila — Maria Elena — 


Misirlou — Noche de Veracruz — Frenesi — 
La Bamba. 

Played as background music to a dinner 
party, the music was warmly approved by 
all those present. Hi-fi enthusiasts wiU 
appreciate the clarity, full bodied sound and 
general all round excellence of the record¬ 
ing. (H.A.T.). 

★ ★ ★ 

THE ORIGINAL TRINIDAD STEEL 
BAND. Karussell stereo 2430 059. 

Just whether or not the band featured on 
this album is really the “original” Trinidad 
steel band is a moot point. For it would 
seem that these bands have been in 
existence ever since the production of oil 
drums began ~ the major instrument in a 
“steel band” is fashioned from an oil 
drum; the sound of it is something of a cross 
between an Austrian cow bell and 
vibraphones. At any rate, I must concede 
that the band probably sounds exactly like 
the original. 

All the tunes featured are fairly tradi¬ 
tional in their arrangement and this 
together with the good sound quality results 
in a thoroughly enjoyable disc. The 
Karussell price is right, too, at $2.75. 

There are twelve trades: Arcl^e —- 
Silence Is (yolden — Cachita — Love For 
Sale — Spanish Eyes — Jamaica Farewell 
—• Paris Mambo — Peanut Vendor — 
Yellow Bird — Guantanamera — Syn¬ 
copation in C — Barcarolle. (L.D.S.). 

★ ★ ★ 

PIPE ORGAN FAVOURITES. Oldies We 
Know And Love. Lee Irwin at the mighty 
WurlitZer. Stereo, Astor S-5273. 

The “mighty Wurlitzer” referred to here 


is the huge 4-manual instrument in the 
Radio City Music Hall, of New York. On the 
cover is a close-up of the console and what a 
console it is, with four manuals, four en¬ 
compassing rows of tabs, four rows of 
presets, plus sundry other lights and 
switches. That’s for the hands. Down below 
there’s another imposing department for 
the feet! 

The jacket gives no information about Lee 
Irwin but he’s obviously quite at home on 
the instrument and makes appropriate use 
of the facilities. His style is strai^t theatre 
Wurlitzer, with the conventional 
registrations and modulations. 

There are eight medleys on the two sides 
adding up to about 25 tunes which are 
“oldies” but not necessarily the most 
common Wurlitzer chestnuts. The record¬ 
ing is clean and well balanced but that 
dk^sn’t mean that the sound is consistently 
mellifluous. Much of it is, but some of the 
ranks and registrations have a strident 
quality that might test the endurance of 
anyone but a confirmed popular organ 
enthusiast. Still, you don’t have to listen as I 
did, for the purpose of the review, to 25 
straight numbers. (W.N.W.) 

★ ★ ★ 

TRADITIONAL IRISH MUSIC. Mick 
Foster, piano accordion. Astor stereo 
GGS 1362. 

Mick Foster is the All Ireland Senior 
(tampion (1960-1970) on the Piano Ac¬ 
cordion but if the music on this disc is 
anything to go by, he must be champion in 
endurance only. Its dead monotonous. 
Imagine twelve tunes that all sound exactly 
the same. It is acceptable if you like doing 


ACOS REPLACEMENT LONG LIFE CARTRIDGES 


Acos 90 Series — a family of pick-up cartridges 
covering all the main types needed today, each 
fitted with Diamond Stylus at no extra cost. 

6P91.1 MONO CRYSTAL SterM Compofible $6.95 
6P91.2 HIGH OUTPUT MONO CRYSTAL 

Stereo Compatible ... $6.95 

GP92 MONO CERAMIC Stereo Compatible $7.55 

GP93 STEREO CRYSTAL. $8.55 

GP94-1 STEREO CERAMIC . $8.95 

GP94.5 STEREO CERAMIC FOR TRANSISTOR 

AMPLIFERS.$9.95 

GP104 MINI STEREO CERAMIC . $9.95 

Microphone Inserts 

Mic 43-3 

A Rochelle Salt (crystal) microphone insert in a die- 
cast case with expanded aluminium grille. 

.. 43-66mm diameter 
8-73mm deep 
52dB ref. IV/dyne/cm 

. 30-7,000Hz 

.... 800 picofarads 
. 5 megohms 


TECHNICAL DATA SHEETS SENT FREE ON REQUEST 


Sole Australian Agents 


AMPLION (A’ASIA) PTY. LTD. 

29 Majors Bay Rd., Concord, 
Sydney, NSW. Phone 73 1227 






All cartridges 
fitted with 
DIAMOND STYLUS 
at no extra cost 
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STRAIGHT LINE TRACKING SYSTEM 

the unique concept that eliminates 

■ mClMwV BOTH SKATING FORCE AND TRACKING 

ERROR 



Comparison between pivoted arm 
and RABCO arm 

The four unretouched photographs below are of an 
oscilloscope presentation of a 400Hz tone recorded on 
a disc at 25 cm/sec. groove velocity. A high quality, 
high compliance cartridge was used with 1 >4 grams 
stylus force. Anti-skating required by the pivoted arm 
was set at the manufacturer's recommended force. 


Pivoted arm 
400 Hz tracing 
on outer 
groove. 


Pivoted arm 
400 Hz tracing 
on inner 
groove. 


RABCO tone 
arm 400Hz 
tracing on 
inner groove. 


The Rabco ST4 Professional 
Turntable with Rabco Tone Arm 
System 


Imported and Distributed by 

Jervis Australia Pty Ltd 
' PO Box, 06 Brookvale, NSW 2100 
Telephone 939-2922 


RABCO tone 
arm 400 Hz 
tracing on 
outer groove. 


AVAIUBLE ONLY THROUGH HIGH FIDELITY SPECIALISTS 
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VARIETY FARE 


mdless jigs and reels. Otherwise, forget it. 
L.D.S.) 

★ ★ ★ 

IAMF:s last in Russia, stereo, Polydor 

2371 293, 

One gathers from the pictures on the 
sleeve that James Last toured Russia 
recently with his orchestra. Presumably the 
12 titles presented here were part of the tour 
repertoire: Midnight in Moscow — Kalinka 

— Red Sarafan — Russian Folk Dance — 
Cossack Patrol — Lara’s Theme — Sabre 
Dance — Evening Bells — Two Guitars — 
It’s Not the Wind — Stenka Rasin — Bet¬ 
ween Night and Day. Since most of these 
are Russian traditional and folk melodies, it 
seems a case of “coals to Newcastle,” but 
no doubt the Russian audiences enjoyed 
these tunes in the James Last lively treat¬ 
ment with modern rhythm backing and up¬ 
tempo passages. James Last fans in the 
western world will presumably find equal 
enjoyment. 

The excellent technicaL quality is in line 
with Polydor’s usual high standard, so 
presumably the recording was made in the 
Polydor studios after the event. (H.A.T.) 

★ ★ ★ 

MOZART S BIGGEST HITS. RCA VICS 
1671 VICTROLA Stereo, Various Artists. 

For those wishing to build a library of 
good music and who can overlook the 
‘Biggest Hits’ tag on these releases from 
RCA, such records provide a good starting 
point in getting to know the masters. 

The orchestras are first class, as are the 
soloists featured in the following: Eine 
kleine Nachtmusic — Concerto in C No 21 
(Elvira Madigan theme) — Symphony No 
40 in G minor — Turkish march — Diver¬ 
timento in D — Alleluia, from Exsultate 
Jubilate — Don Giovanni Overture. 

The sound quality is excellent. (N.J.M.) 

★ ★ ★ 

POP DANCE PARTY. Joe Loss & His 
Orchestra. Columbia stereo SCXO 6529. 

Fancy some really swinging dance music 
belted out by one of the oldest dance or¬ 
chestras in the business? The fact that Joe 
Loss has been at it for many years does not 
seem to have tired him at all. He’s more 
lively than ever, (xood arrangements and 
excellent recording standards make this a 
great buy. 

There are no less than 33 tunes featured 
on this disc, most in medley form: Seaside 
Shuffle — My Guy — Fall In And Follow Me 

— Don’t Dilly Dally On The Way — One Of 
Those Songs — Popcorn — Ten Green 
Bottles. (L.D.S.) 

★ ★ ★ 

THE FIFTY GUITARS OF TOMMY 
GARRET. United Artists stereo UAL 
283/ 4 Festival release, 2 record set. 

For the special price of $7.95 you get 
twenty all-time favourites like: Maria 
Elena — It happened in Monterey 
Mexicali Rose — In a little Spanish town — 
Perfidia — Ebb tide — Bali Ha’i — 
Strangers in the night — La Bamba Love 
me with all your heart. The quality is good 
and the mood relaxed, ideal for dining or as 
a very pleasant background. (N.J.M.) 


DUELLING BANJOS. Theme from 
Deliverence. Calendar Stereo R-91240. 
Festival Release. 

The performers on this nicely recorded 
local record have been left anonymous, 
which is rather a pity as they put up a very 
competent performance, particularly in the 
well known “Duelling Banjos” track. 

The eleven tracks, 50 / 50 vocal and in¬ 
strumental, are: Duelling Banjos — 
Goodtime Charlie’s got the Blues — Foggy 
Mountain Breakdown — Jambalaya — 
Wildwood Flower — Early morning rain — 
Steel guitar rag -- Gentle on my mind — 
Catfish Tango — Victory rag — Windy and 
warm. The recording quality by AT A 
studios is excellent. (N.J.M.) 

★ ★ ★ 

ENOCH LIGHT & THE LIGHT BRIGADE. 
AT THE MOVIES. Calendar Stereo R66- 
9,850. Festival Release. 

I don’t know what Enoch Light would do 
without movie themes to embelish with 
eight track stereophonic sound, but he does 
manage to produce some brilliantly 
recorded sound track hits from recent 
movies. Some of the twelve tracks are: The 
windmills of your mind — Old devil moon — 
The good, the bad and the ugly — Hawaii — 
Love theme from ‘The Blue Max’ — theme 
from ‘Lady L’. 

The stereo is used to its full extent; the 
record would be good to demonstrate your 
new stereo outfit to all and sundry. (N.J.M.) 

★ ★ ★ 

SHAFT. BERNARD PURDIE. PRESTIGE 
SPRL 934554 Stereo. Festival release. 

Three lengthy tracks on each side make 
up this blend of jazz and rock. The tracks 
are: Shaft — Way back home — Attica — 
Changes — Summer melody — Butter¬ 
fingers. 

The sound clarity is quite electric, with 
moderate use of stereo. Some of the per¬ 
sonnel listed are: Bernard Purdie drums; 
Gerry Thomas and Danny Moore trumpet; 
Charlie Brown and Willy Bridges tenor sax; 
Neal Creque electric piano; BiUy Nicholls 
Guitar; Gordon Edwards Fender bass; 
Norman Pride conga; Houston Person tenor 
sax; Loyd Lloyd Davis Guitar. (N.J.M.) 

★ ★ ★ 

THE MAGIC PIANOS OF LIBERACE AND 
GORDON ROBERTSON. MCA stereo 
CRL 757305. 

“What’s this?” you may well exclaim, 
“Liberace sharing the limelight with 
someone else!”. Well apparently it hap¬ 
pened some time ago — the cover shows 
Liberace wearing nothing more flamboyant 
than a grey cardigan. Of course he still had 
his candelabra on the piano. According to 
the sleeve notes, Gordon Robinson was 
conductor of the orchestra accompanying 
Liberace (now there’s a switch — an or¬ 
chestra accompanying a pianist) and one 
time they played duets and the audience 
loved it so much that. . . 

At any rate, it’s a thoroughly enjoyable 
album even though the sound quality is a bit 
dated. Tape hiss and surface crackle are 
noticeable but don’t let that stop you. It’s 
one of the best Liberace albums around, at 
the re-issue price. 

Tracks include: I Could Have Danced All 
Night — On The Street Where You Live — 
Surrey With The Fringe On Top — On The 
Sunny Side Of The Street — I Love Paris — 
Oklahoma — Orchids In The Moonlight. 
(L.D.S.) 


"INNERBOND" 

(Regd.) 

BONDED 

ACETATE 

FIBRES 

FOR PACKING IN 

SPEAKER ENCLOSURES 


A new resilient Bonded Wadding made from 
ultra fine Cellulose Acetate Fibres that gives 
high efficiency for sound absorption. 
"INNERBOND" is light, clean, dust-free and 
easy to handle. Because all the fibres are bonded 
"INNERBOND" will hang as a "curtain" and 
will not fracture or break down due to vibration. 
"INNERBOND" is odourless, highly resistant to 
attack by bacteria or fungus and is vermin 
repellent,• "INNERBOND" at 16oz sq. yd. has a 
normal thickness of 1" and at this density is 
recommended as a packing in speaker en- 
closures for sound absorption. 


If unobtainable 

For 1 $q. yd. as above send $2.00 
For 2 sq. yds. as above send $3.75 
For 4 sq. yds. as above send $6.50 

Postage paid in Australia and Territories 
to the manufacturers. 

WONDER WOOL 

PTY. LTD. 

87 JAMES STREET, LEICHHARDT, 
NSW 2040. 

Box 548 — GPO, Sydney 2001. 
Phone; 56 2780. 


NATIONWIDE ELECTRONICS 

P.O. Box 20, Berowra 
Heights, 2082. N.S.W. 


MAILORDER ONLY. 


SPECIALS FOR THIS MONTH ONLY 



Special Price Normal 


each 

Price 

EM404 

16c 

35c 

EM410 

30c 

70c 

BC108 

30c 

40c 

BC107 

30c 

40c 

BC109 

30c 

40c 

iN914 

18c 

36c 

NE555 

$2.00 

$2.40 

TT801 

90c 

$1.46 

TT800 

90c 

$1.46 

AY9171 

$1.20 

$1.90 

AY8171 

$1.20 

$1.90 

BZY88 C3V3 to 



C30 

42c 

59c 

BZX70 C7V5 to 



C36 

90c 

$1.18 

BC178 

45c 

50c 

BC179 

45c 

50c 

BC177 

45c 

50c 

2N3055 

$1.30 

$1.60 

BD139/140 

$4.00 

$5.50 

AY9149 

$1.25 

$1.90 

AY8149 

$1.25 

$1.90 

BA100 

31c 

39c 

TA40 

$5.00 

$5.90 

TA25C 

$14.00 

$17.00 

AH above 

items in 

Stock — 

immediate 

despatch 

or your 

money back. AH 

new and 

guaranteed. 



Please allow 2bc 

to cover 


packing and postage — send 
money order, postal order or 
cheque. 
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Celestion 


Loudspeakers 


Perfectionist 


Illustrated above is the' Ditton 66 showing the 
beautiful appearance of the acoustic enclosure. 

Ditton 66 r^rosents the ultimate that soundspeaker technology has to offer. Based on 
classic principles, but incorporating advances which make this system audibly superior: 
for example, a new pressure dome mid-range unit of exclusive Celestion design. 
Celestion's super tweeter, a sophisticated bass unit, and Celestion's ABR (Auxiliary bass 
radiator) for an extension of response into extreme bass. 80 watts maximum. 
Dimensions 40" x 15" x 11%". 

ALSO FROM THE SUPERB CELESTION RANGE 

• DITTON 15 The renowned high performance bookshelf enclosure. 30 watts max. "HF1300 

tweeter, ultra-linear mid-bass, and ABR. 21" x 914" x 9%". 

• DITTON 44 30 Hz to 30kHz. Smooth response using 3 precision speakers, including HF 2000 as 

used by the BBC. 44 watts max. 30" x 1414" x 10". 

• DITTON 25 Ultra-wide response 20Hz to 40kHz using 1 HF 2000, 2HF 1300's, massive bass 

speaker, ABR. 60 watts. 32" x 14" x 11". 

•COUNTRY For the cost-conscious connoisseur. 45Hz to 15kHz. HF1300 tweeter, and fine 
matching long coil bass unit. 25 watts max. 19" x 10" x 914". 


INTERDYN 


So/e Australian distributors: 

International Dynamics (Agencies) Pty. Ltd. 

P.O. Box 205, Cheltenham, Vic. 3192 


Hear Celestion at: 

N.$.w.: MAG Hoskins Pty. Ltd., 37 Castle St., 
Blakehurst. 2221. Telephone: 54-1464. QLD: Stereo 
Supplies, 100 Turbot St., Brisbane. 4000. Telephone: 
21-3623. S.A.: Challenge HI-FI Stereo. 6 Gays Arcade, 
Adelaide. 5000. Telephone: 23-2303. TAS.: Audio 
Services, 72 Wilson St., Burnie. 7320. Telephone: 
31-2300. VIC.: Encel Electronics Pty. Ltd., 431 
Bridge Rd., Richmond. 3121. Telephone: 42-3762. 
W.A.; Albert TV & HI-FI, 282 Hay St., Perth. 6000. 
Telephone: 21-5004. 
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COUNTRY CAPERS. Buddy Merrill at the 
steel guitar. Interfusion stereo ITFL 
34749. 

When you consider how many musicians 
there are who play the electric guitar, it’s 
strange how few are real exponents of the 
steel guitar. Buddy Merrill is one of the few. 
And he’s good at it. Coupled with lively 
arrangements, he puts out an eminently 
listenable album. Sound quality is up to 
normal standards. 

Twelve twangy tunes: Country Capers — 
Spanish Harlem — Proud Mary — Colours 
And Lines — Jambalaya — One Toe Over 
The Line — Okie From Muskogee — Blue 
Eyes Cryin’ In The Rain — Steel Strike — 
Last Date — Dream Baby — If I Were A 
Carpenter. (L.D.S.) 

★ ★ ★ 

GENE PITNEY SUPERSTAR. Musicor 
stereo ML247/ 8. 2-record set $7.95. 
(Distributed in Australia by Festival 
Records Pty Ltd.) 

No tunes from “Jesus Christ Superstar” 
are included in this two record set so the 
implication is that Gene Pitney is a 
superstar. He hasn’t shown it lately. A good 
proportion of tracks are devoted to (Jene’s 
hits from the past with tunes from latter 
years recorded in much the same style. It 
was supposedly recorded in 1972 but it 
might have been made ten years ago for all 
the difference in Pitney’s singing style. 

For what it’s worth, the recording stan¬ 
dard is good and surface noise on the 
sample discs was low. Definitely one for the 
Archives of Extinct Pop Singers. (L.D.S.) 

★ ★ ★ 

THE BEST OF VICKI CARR. Stereo, 
United Artists (Festival) UAL-34709. 

If your knowledge of Vicki Carr is scant, 
the jacket notes will fill you in on the story 
of the lass Florencia Bisenta de CastiUas 
who got a break in Los Angeles and went on 
to the big time as Vicki Carr. 

The songs in her “Best Of” album follow 
mainly a sentimental line: It Must Be Him 

— For Once In My Life — San Francisco — 
She’ll Be There Sunday Mornin’ Cornin’ 
Down —; The Lesson — With Pen In Hand — 
Can’t Take My Eyes Off You — Eternity ~ 
You Don’t Have To Say You Love Me — 
Cuando Calienta El Sol — I Will Wait For 
You. 

The secret of Vicki Carr’s success is 
obvious in these tracks — an ability to 
project the theme of the song and to involve 
the audience in its emotions. Sometimes the 
lyrics are spoken, sometimes projected 
with a driving beat. 

Technically, the quality is excellent, with 
stereo used to spread the backing, leaving 
centre stage mainly for projection of the 
vocals. (W.N.W.) 

★ ★ ★ 

SHIRLEY BASSEY, AND I LOVE YOU SO. 
United Artists Stereo UAL 34688 Festival 
Release. 

Shirley Bassey’s performing skill and 
drive come through strongly on this 
collection of recent show .hits, with such 
titles as: Someday — Jezahel — And I love 
you so — The first time ever I saw your face 

— Without you — I don’t how to love Him — 
If we only have love — and five others. 


The backing orchestra, conducted by 
Arthur Greenslade and Johnny Harris, does 
a fine job, as does the recording engineer. 
(N.J.M.) 


GALLAGHER AND LYLE. A&M Records 
stereo AML 34764. 

I’ve never heard of Gallagher and Lyle. 
The jacket notes give no clue. In fact there 
are no jacket notes. They just might be 
Australian, since one of the songs is “Great 
Australian Dream” but the album was 
recorded in Hollywood, USA.’ They sound 
like a couple of countrified guitarists who 
like to sing inbetween swigs at the beer can. 
Sound quality is very good. Surprisingly 
good, even. 

Apart from that mentioned above, there 
are eleven tunes: Mrs Canatellis — City 
And Suburban Blues —* Calendonia Steam 
Packet — To David, Charlie And Ian — 
Broken Wings — Coat For The Spring ~ 
Rock’n’Roll Hero — Greenfingers — 
Comfort And Joy — Of A Moment — 
Desiderata, (L.D.S.) 


CATHIE HARROP’S IRELAND. In¬ 
terfusion (Festival) stereo IFTL-34685. 

Born in New Zealand, Cathie Harrop 
early became interested in Irish music and 
journeyed to Ireland to further her studies. 
Instant acceptance followed and she has 
since made numerous appearances on Irish 
radio and television and in concerts around 
the country. She has also featured on radio 
and television in England and appeared 
twice at the Albert Hall. 

Cathie Harrop’s Ireland avoids Galway 
Bay and other such chestnuts but her songs 
are no less Irish for that: I Will Remember 
You — Spinning Wheel — Mary of Dungloe 
— Robert Emmet — She Moved Thro’ The 
Fair — Four Green Fields — Valley of 
Slievenamon — Harbour Lights — Lark In 
The Clear Air — Connemara By The Lake — 
Castle of Dromore — Ten And Nine. 

All these are sung in a pure gentle style, 
mainly with harp accompaniment — an 
instrument on which she excells. In the 
quietness of the late evening, I thoroughly 
enjoyed having Cathie sing to me. (W.N.W.) 

★ ★ ★ 

THE WORLD OF VAL DOONICAN VOL5. 
Decca Stereo SPA 252. 

Pleasant listening would be the keynote of 
this record, with twelve of Val Doonican’s 
easy listening hits. Some five of the tracks 
are electronicallv processed to give a stereo 
impression which tends to make the quality 
somewhat variable but neverthele^ the 
record can be recommended to those liking 
ballads. The titles are: That’s How Much I 
Love You — Paper Of Pins — I Wish You 
Could Be Here — Making The Charts — 
Turn Around — I Still Love You — I Sat 
Back And Let It Happen — That Goes To 
Show You — The Marvellous Toy — It Must 
Be You — Not So Long Ago -- Nobody But 
You. (N.J.M.) 


HAM 

RADIO SUPPLIERS 

MAILORDER 

SPECIALISTS 

323 Elizabeth Street. Melbourne 
(2 doors from Little Lonsdale Street) 


★ ★ ★ 

KAMAHL IN LONDON, with orchestra and 
chorus directed by Peter Knight. Stereo, 

Philips 6357-006. 

With his voice, his personality and his 
musical sensitivity, it would be difficult to 
imagine Kamahl producing anything but a 
thoroughly enjoyable recording — and such 
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200-H. $12.50 

90 o quodront mttter. 
Pocket sizo. 

AC/V: lOV, 50V, lOOV. 

SOOV, lOOOV (10.000(j/V) 

OC/V: 5V, 25V, 50V, 250V, 
SOOV, 2S00V {20,000q. V) 

DC/A: 50^A, 2.5mA. 250mA 
OHM: 60k|[2' 

Capoctfcnc*: iOOpF to .01- 
.OOI^F to ■ l^F 

Ck: -20db to ♦22db 
Audio Output: lOV, 50V, 
120V, lOOOV AC 
ApproR. siio; 4}" x 31" x 


AS-100D/P. 

$34.50 

High 100,000 
O/Volt sensitivity 
on DC 

Mirror scolo. Pro- 
toctod movomont. 

AC/V; 6V. 30V, 120V, 

300V, 600V, 1200V 

(lO.OOOjj V) 

OC/V; 3V, 12V. 60V, 120V. 
300V. 600V. 1200V 

(I00,000j)/V) 

OC/A: >2^A. 6mA. 60mA. 

300mA. I2A 
OHM: 2kQ. 200k{2. 

20Mj2, 200M^2 
dk: -20 to +63db 
Audi* Output: 6V, 30V, 

120V, 300V. 600V. 

1200V AC 
••Hury; Internol 
A^prux tis*: 7y x Si” x 


MODEL OL-64D/P 
MULTIMETER 

20,000 ohms pur volt. OC 
volts. 0.025. 1, 10. 50. 250. 
500, 1000 (at 20K o.p.v.i, 
5000 (ot I OK o.p.v.; 
AC volts: 0-10, 50, 250, 

1000 (at 8K o.p.v.). DC 

current; SOuA. ImA. 50 
fhA, 500 mA, 10 amps. 

Reststonce: 0-4K. 40<5 k. 

4M. 40 rnepohms. OB 

scale minus 20 to plus 36 
d6. Copacitonce: 250 pF to 
0.02uF. Inductance; 0- 
5000 M Sue; 5J x 4-1 6 
X I : in. 

PriM $19.7S 

Postoge 30c. 


MODEL Cl000 
$6.95 

is the ideoi low cost 
pocket meter. 

AC veiH: lOV, 50V 250V 

lOOOV (1000(j/V) 

OC volts: lOV, 50V, 250V, 
lOOOV (I000J2/V) 

OC current: ImA. 100mA 
OHMS: 150k(2 
Oecikels: -lOdb to ♦22db 
Oimensiens: 4J" x 3i' x li’ 
4i- X 3; - X u" 


CT-500/P. 

$16.75 

Populor, medium- 
size, mirror scole. 
Overload-Protected. 

AC/V; lOV, 50V, 250V. 
50CV, lOOOV (10,000^2 

OC/V; 2.5 V, lOV. 50 V 
25CV. SOOV, 5000V 
(20,000(2 

OC/A: 50^A. 5mA, 50mA. 
500mA 

OHM: I2k(2, I20k(2. 

I 2M(2, I2M(2 
dk: -20db to -62db 
Apprex. fixe: 5}" x 3i'' x 


A-10/P 

$55.00 

Giont 41'* Meter. 
Inbuilt sionol 
inieefer. Overlood 
Protected. 

AC/V: 2.5V, lOV, 50V, 
250V, 500V. lOOOV 

110,000(2 V) 

OC/V: 0.5V, 2.5V. lOV, 
50V, 250V, SOOV, lOOOV 
Ot 30,000(2 V 

5000V (10,000(2 '' 

OC/A: 50^A, ImA, 50mA. 

250mA, lA. lOA 
AC/A: lA, lOA 
OHMS: I0k(2, I00k(2 

im(2. ioom(2 

dk: *20 to ^62db 
Sifnet Iniecter: Blocking 
oscitlotor circuit with 
o 25AI02 tronsistor 
AMrex. site: 6-2 S' x 
f \ 5 • X 3-3 5- 


1 WATT TRANSCEIVER, 

13 TRANSISTOR 3 CHANNEL 

and Call System. Specifications: Cir¬ 
cuit: 13 Transistors, 1 Diode, 1 
Thermistor. Range: Up to 10 miles 
(depending on terrain, etc). Frequency: 
27.240 MHz (PMG approved). Freq. 
Stability: Plus or minus 0.005'’<'. 
Transmitter: Crystal controlled, 1 watt. 
Receiver: Superheterodyne, Crystal 
controlled. Antenna: 13 Section 
Telescopic. Power Source: 8 UM3 1.5 
volt pen bans. Size 8%in x 3%in x 
1%in. Weight: 25ozs. Other features: 
Leather carrying case, banery level 
meter, squelch control, earphone jack, 
AC adaptor, jack, etc. Price $79.50 A 
PAIR. Single units availabble $40 each. 


Be early! 
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NEW RANGE OF RESISTORS 
CONDENSERS AND POTENTIOMETERS 

CARBON RESISTORS 

Current type resistors by Philips, IRC, Ducon & Morganite in 
a wide range of values from 100 ohms to 10 meg. Ms and 1 watt 
$1.50 per 100 Post 30c Extra 

MIXED CONDENSERS 

The condensers are in most popular brands and include 
polyester, paper, mica ceramic and electrolytic on values to 
8mfd. 

$1.50 per 100 Post 50c extra 

CERAMIC CONDENSERS & THERMISTORS 

A large range of current disc & tube ceramic condensers & 
thermistors. 

$1.50 per 100 Post 30c extra 

POTENTIOMETERS 

The pots are all current types and include switch pots, 
standard pots, pre-set etc. 

$1.50 per doz. Post 50c extra 


POLYESTER CAPACITORS 

Pack of 100 new polyester capacitors in 160, 250 and 400 volts 
working. $3.50 Plus 50c* Post and Packing. 

REGRET SPECIAL VALUES IN RESISTORS, POTS, & 
CONDENSERS CANNOT BE SUPPLIED. 


i 




At last a breakthrough in the cost for high quality 
portable radio transceivers of the walkie-talkie 
hand-held type. We are introducing and offering 
for sale a fully PMG approved Transceiver. 

MIDLAND 1 WATT TRANSCEIVER 

for 27,240 KHz operation with switch provision 
for two additional channels, tone call signal, 
background noise squelch control, battery 
voltage indicator, steel case with separate cover, 
good for five miles distance communication 
under average field conditions, with penlite cell- 
batteries for ONLY $39.95 PER UNIT. FULLY 
GUARANTEED. 

Post & Packing $1.50 extra (Reg. Post) 


AAAGNAVOX WIDE RANGE TWIN CONE SPEAKERS 

8 on 16 ohms VC. Post and packing 65c 
6WR MK V 12 Watts RMS $9.90 
8WR MK V16 Watts RMS $10.75 
lOWR MK V 16 Watts RMS $11.50 
12WR MK V 16 Watts RMS $12.50 
8-30. 30 Watts RMS $17.00 
3TCTweeters $3.75 
Philips Doine Tweeter $10.50. 


SPEAKER SPECIAL 
Imported Tesla 8’* 
Speakers. 8 ohm imp. $4.75. 
Post and Packing 65c. 


NEW IMPORTED STEREO TURNTABLE AND PICK-UP 
240 VOIT AC 

OPERATION ^ speed turntable with ceramic 

"" stereo pickup counter-balanced 

tubular arm, $7.90. Base in teak 
or walnut, $6.50 extra. De luxe 
base $8.50 Post 50c or $1.00. with 
base. 

Turntable and motor separate $4.50 



PUYMASTER 138 

SIEREO MPIIFIER 



1 

1 *ii 



As featured in Dec 
72 issue of Elec¬ 
tronics Australia 


High fidelity amplifier with an output of 13 watts R.M.S. 
per channel, frequency response 2(ftlz to 12(8cHz, 
distortion 0.2 % mag. input equalised to RIAA, bass & 
treble controls, provision for simulated 4 channel. 

Complete kit of parts including All Transistors. $62.00 as 
above but less Fairchild special transistor offer $55.00. 
Reg postage $2.00 extra. 

As an added feature to the 136 amp. We have added provi¬ 
sion for headphones with phone jack & swit<± mounted on 
front panel which is silver anodised with black lettering & 
thatching knobs. We have also had a special transformer 
wound for this mit with separate 6v winding for indicator 
bezel & with electrostatic shield. 


PARTS FOR ABOVE AMPLIFIER 

Metalwork inc. heat sinks $7.50 post 70c. 

Circuit boards set 3 $5.50 post 25c. 

Anodised front panel $3.70 post 25c. 

Power transformer $8.50 post 70c. 



PHILIPS VALVE & PICTURE TUBE 
DATA BOOKS 

hard covered book of over 500 pages covering all 
modern valves & picture tubes. List price $4.75 — 
Special $1.75 


A TRANSISTOR PREAMP FOR MAGNETIC 
PICKUP OR TAPE HEAD (Stereo) 

Using 2 transistors per channel, as 
featured in ‘‘Electronics Australia** 

(Sept. 1971). Complete kit includes 
transistors, PC board, resistors, 
capacitors. 

Circuit and full details supplied. 

Kit (not incl. box) $7.90 
240V Power Supply $4.50 
Metal box $2.75 extra 

State if required for pick or tape head. 



NEW LOW COST STEREO SYSTEM 

AS FEATURED. IN JAN. ELECTRONICS AUSTRALIA 

Complete kit of parts including “Garrard** record player 
with auto, stop and crystal pick-up. Magnavox 8WR or 
6WR wide range twin coned speakers. (Cabinets not 
supplied). Amplifier only, less speakers and player, 
$32.00 

$69.50 Post and packing $2.50 extra. 



NEW GARRARD 
RECORD PLAYER 

Three spe^ turntable with “Sonatone** 
ceramic pick-up mounted on grey metal 
base plate with automatic stop. 

$15.50. Post and packing NSW — $1.00; 
Interstate — $1.50. 



NATIONAL RADIO SUPPLIES 

332 Parramatta Road, Stanmore, NSW 2048 Phone 56 7398 


98 


ELECTRONICS Australia, July, 1973 




























VARIETY FARE 


a description certainly fits this one. With a 
gently rhythmic orchestral backing from 
the Peter Knight orchestra and chorus, 
Kamahl works close-up on mic, without 
revealing the slightest vocal flaw. 

The titles: Love Is A Mountain — Rainy 
Days And Mondays — Love Story — For 
The Good Times — Look In My Eyes Pretty 
Woman — Danny Boy — Jesu Christo — 
Lazy Afternoon — For All We Know — 
Falling In Love Again — How Small We Are. 
— When You Look Back On Your Life. 

I guess that the choice of this or other 
Kamahl albums would depend largely on 
the track titles but if these appeal, you can 
buy this one with full confidence. (W.N.W.) 


WE DON’T WANT TO GROW UP. The 
Koalas, directed by Elaine and Shirley 
Honey brook. Stereo, Troubadour TCS- 
028. (Troubadour Records Pty Ltd, P.O. 
Box 41, Balmain NSW 2041.) 

A happy spontaneity is the predominant 
characteristic that one would expect from a 
group of child singers ranging from nine 
years of age to the occasional teenager. And 
that’s the characteristic that producer Mai 
Able has sought to capture on this album. 
The sound is backed by an array of colour 
shots of the children in the costumes they 
have adopted for stage and television. 

The dozen tracks include: Very Fine 
Musicians — We Don’t Want To Grow Up — 
I’d Like To Teach The World To Sing — 
Morning Has Broken — Long-Haired Lover 
From Liverpool — Candy Man — Swinging 
On A Star — Hans Christian Andersen — 
Thumbelina — Chirpy, Chirpy, Cheep, 
Cheep — High Hopes — Together Wherever 
We Go. 

It’s the happy uncomplicated, toe-tapping 
sound of children, backed by an appropriate 
orchestra, cleanly recorded. Its appeal will 
be very much an individual matter. 
(W.N.W.) 


Jazz and Rock ... 


G. WAYNE THOMAS. Warm and Genuine 
stereo 2907 005. 

There is a frantic (quality about the vocal 
style of this outstanding New Zealand song¬ 
writer. The record was made at TCS in 
Melbourne by G.W.T. 

The format of each record is spelled out in 
“Open Up Your Heart” The balladist sings, 
the instruments answer with a sympathetic 
improvisation. It is very basic, very satisfy¬ 
ing. 

G.W.T., who produced his own record, 
apparently thought he needed a strong 
drum beat to belt himself along on most 
tracks. May I suggest that next time he 
reduces the drum quotient by about 75 per 
cent. 

In “Sweep Her Off Her Feet” for in¬ 
stance, the track is practically a drum 
performance with associated vocals. 

“I’ve Got To Have You” is a much more 
sympathetic track, with guitar and bass 
doing the work for a change. The musical 
personnel is not given on the lable. Engineer 
was John French. (G.W.) 


(iOT MY OWN BAG OF TRICKS, 
j Diddley. Chess stereo 2C11LS 003. 

The rhythm on the early Rolling Stones 
records was that of Bo Diddley, real name 
Ellas McDaniel. 

Diddley was a Creole by birth and had a 
formal education in the violin and started 
playing blues professionally in the 1950s. 
His instrument by then was the guitar. 

These two LPs outline ihe musical career 
of Bo Diddley, starting with his first record 
“I’m a Man” and “Bo Diddley,” made for 
the Chess company. Harmonica playing is 
mostly by Billy Boy Arnold and piano by 
Otis Spann. 

Those who have grown up with amplified 
guitar music might be surprised to learn 
that Diddley was the first to insist on its use 
in the blues. 

His slashing guitar runs were to be an 
inspiration to later performers. His 
distinctive rhythm style, which Diddley 
himself ascribes to his French ancestry is 
the thing by which he is most easily 
recognised. (G.W.) 


F]\GLA.\D. Amazing Bloiidel. Island stereo 
IL 

Baroque rock is a term that a lot of people 
don’t like. I’m not happy with it myself but I 
can’t find anything better to describe the 
exciting music which is now coming forth in 
great quantities from the English recording 
studios. 

Twenty years of skiffle, blues and the 
Beatles has led to a revival of an improvised 
art form which the British had to them¬ 
selves all the time — the old madrigal and 
part-song. 

Blondel is a trio of Edward Baird, 
Terence Alan Wincott and John David 
Gladwin. They get considerable help from a 
horn ensemble in compiling their tone 
poems. 

Side one is a suite of three pastoral set¬ 
tings for voices, flute, guitars and or¬ 
chestra. They are seascape, landscape and 
afterglow. Side two has five songs, in¬ 
cluding a lovesong “Dolor Dulcis” and a 
hvmn “Cantus Firmus to Counterpoint.” 
(G.W.) 


HINES PLAYS HINES, Earl Hines. 

Swaggie stereo S 1320. 

When the jazz pianist Earl Hines was in 
Australia last year, Nevill Sherbum per¬ 
suaded him to make this LP at the EMI 
studios in Sydney. I’ve already reviewed the 
side of another LP which Hines cut in 
Melbourne. 

Hines was solo. Every track on the date 
was composed by Hines. His statement of 
themes and his improvisations on each of 
the ten tracks were breathtaking. 

If you are ever in any doubt of the 
proposition that true jazz is composition 
on the run, settle this platter down on to 
your belt-drive and slip into gear. 

Whether it is “My Monday Date” or “You 
Can Depend on Me,” Hines examines each 
phrase, taking off on new and wonderful 
lines of exploration before returning the 
listener to square one. 

bn the liner notes, Eric Child refers to 
Earl Hines as the “world’s greatest living 
jazz pianist.” I would agree with that 
description. (G.W.) 


ELECTRON 


A collection of “Electronics Australia'' makes an 
ideal reference library, and now with these 
elegant binders you can turn your copu 
“Electronics Australia" into a permanent 
that will be a handsome addition to your book 
shelf. Holds six current issues, size 11" x8". 


$2.50 for one, or 
$4.50 for two 


MAILTHIS COUPON TODAY 














July, 1973 


RADIOTELEPHONE WITH OVERALL ABILITY ... 

combining clarity, sustained power^and rugged strength: 


Auttralla. 


Sydnay. 


MiaritMd 
tofathar 
id racaiva 


A modern special laboratory coupled with the "know how*’ of highly 
qualified engineers and technicians - employing the most modern elec¬ 
tronic concepts, components, circuitry and production techniques — has 
given the 'Weston 5$1 "Executive" a new outstanding capability with 
features previously unequalled in two-way radio communication. Extra!- 

to ensure speech quality of exceptional 
fading and electrical and acoustical noise, 
rould contribute to efficient and reliable 
luded. Weston 551 exceeds all requirements 
Iccordance with Australian P.M.G. speci- 
]rB 206 (low band). 


lines of the 
clad cabinet 
unobtrusive 


ALL SOLID STATE — integrated 
circuits. 

25 WATTS OUTPUT —maxi- 
mum coverage and readability. 

♦sustained transmitter 

OPERATION. At full 25 watts 
output there is no loss of power or 
failure, however long set is in the 
transmit mode. 

RUGGED CONSTRUCTION. 
Lightweight aluminium extrusions 
and injection mouldings protect 
against extreme shock and vibration. 
Modular construction with true 
plug-in capability. 


Good 

Design 

A U ST KALIAN 
DESIGN INDEX 

I N O U S T R I A L 
Of SIGN f OfINL il 
0> AUSTRAI lA 

V._ ^ 








——^^ 


PRODUCT REVIEWS 
AND RELEASES 



New low-cost laser tubes from Hughes 


Hughes Aircraft Company, Electron Dynamics Division, has broadened its line 
of low-cost He-Ne laser plasma tubes with the addition of polarized 4-milliwatt 
and 5-milliwatt TEMoo (fundamental mode) models. 



The new low-cost lasers, both available in 
eiUier packaged (metal-cased) or un- 
packag^ (bottle only) versions, are similar 
in construction to the previous 1 and 2mW 
tubes introduced last year. They are 
designed primarily for OEM (original 
equipment manufacturer) applications; 
however, compatible power supplies, to be 
made available shortly, are expected to 
give them applications for laboratory use as 
well. 

(Compactness is a major feature of the 
new lasers, with the unpackaged units 
measuring 1.47 x 14.0 inches and weighing 5 
ounces, and the packaged models 
measuring 1.74 x 15.0 inches and weighing 
12 ounces. 

The new lasers feature Hughes* 


proprietary non-hygroscopic mirror sealant 
for environmental protection, with extra 
ruggedness achieved though the (Company’s 
patented cold-cathode coaxial construction. 
A combination bulk/flash getter assures 
long shelf life, and a special 18-month, no- 
hour-limit, OEM warranty is available. 

Unit prices of the new Hughes* lasers are 
as follows: Model 3124H-P, 4mW minimum 
power, unpackaged $290; Model 3125H-P 
5mW minimum power, unpackaged $370; 
Model 3224H-P, 4mW minimum power, 
packaged, $370; and Model 3225H-P, 5mW 
minimum power, packaged $450. 

For further information contact: Royston 
Electronics Pty Limited, 22 Firth Street, 
Doncaster, Vic 3108. Tel 848 3777. Also at 
15 / 59 Moxon Road, Punchbowl, NSW 2196. 
Tel 709 5293. 



LED indicator bezels from McMurdo 

Two new indicator bezels have been 
released by McMurdo Australia, both using 
light-emitting diodes as the light source. 
One provides a recessed chrome bezel, the 
other a smaller flush mounting; catalogue 
numbers are 3350-01-02 and 3350-02-02 
respectively. 

Both indicators are designed to operate 
from a 4 volt supply, with a power con¬ 
sumption of lOOmW and 75mW respectively. 
Operating temperature range is -30 to lOOC. 

Mounting in each case is via a nut mating 
with the threaded ferrule of the bezel. The 
larger unit mounts in a 9mm diameter hole, 
and the smaller in a 7mm dia. hole. Price in 
l-off quantities is $1.50 each. 

Available from all trade suppliers. 


New Goldring 
phones perform well 

Prospective purchasers of stereo 
headphones could well try out two 
new phones from Goldring, the 
GR109 and GR110. 

Both ’phones are identical in external 
finish, with ivory moulded shells and soft 
vinyl covered foam ear muffs. The chrome 
plated adjustable headband has a padded 
black head band, matching the ear muffs. 
The soft coiled cord, almost 4m long, is 
terminated with a moulded stereo jack- 
plug. 

The deluxe model, GR109, is fitted with a 
twin cone dynamic unit of 8ohm nominal 
impedance and is provided with a control 
unit providing individual level adjustment 
and a three position tone control. This unit is 
provided with a clip to fit one’s shirt pocket. 

The simpler model, GRllO, uses a single 
cone driver unit of similar construction to 
the GR109, but does not have the control 
unit. 

We, tried both units on a number of signal 
sources including a high-quality pickup- 
amplifier combination, a short wave 
receiver and the ’’Electronics Australia” 
stereo headphone amplifier in combination 



/ffustrated above is the GR109 stereo 
headphone unit The volume and tone 
control assembly is part way along the cord 
and can conveniently be dipped to a coat 
pocket or dress front Output from the 
phones can be adjusted independently of 
the loudspeaker and also to correct any 
imbalance in the wearer's hearing acuity. 

with a high grade ceramic cartridge. 
Sensitivity is commendably high and the 
overall performance was quite pleasing, 
with good tonal balance. Physical comfort 
to the wearer is very good, the ’phones 
feeling quite light, even during prolonged 
DX listening sessions. 

The retail price of the GR109 is $38.99 and 
the GRllO is $30. Goldring Engineering are 
at 26-28 Ricketty St, Mascot but have 
released the ’phones through most hi-fi 
stores and counters in department stores. 
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NEW PRODUCTS 


Sealed lead-acid batteries meet specs. 

Users of portable, battery operated equipment soon have to face up to battery 
replacement costs. Although nickel-cadmium cells are readily available in 
standard cylindrical cell sizes their lower terminal voltage per cell often 
precludes their use. A second alternative is the sealed or gel electrolyte lead 
acid cell, of which the 'Sonnenschein' range is perhaps the best known 
example. 


The Sonnenschein ‘Dryfit’ series covers a 
range from 0.9Ah to 20Ah, with terminal 
voltages of 2,4,6 8 and 12. The cells require 
no topping'-up or other maintenance except 
the correct charging to ensure a satisfac¬ 
tory service life. Two different types are 
supplied, to accommodate both cyclic 
discharge and charge cycles and 
emergency ‘float’ service, being designated 
types PC and ST respectively. 



A number of the battery types fit into the 
same space as that occupied by cylindrical 
dry cells, eg a 3GX3 battery will fit into the 
space of four 950 type cells, giving the same 
terminal voltage of 6V. This facilitates the 
replacement of primary cells by 
rechargeable units. 

These batteries are by no means inex¬ 
pensive, the 6V 2.6Ah type reviewed costing 
$12.17, but they are suitable for many ap¬ 
plications where the rechargeability and 
high discharge capability overide cost 
considerations. 

Sonnenschein batteries are obtainable 
from R. H. Cunningham Pty Ltd, with of¬ 
fices in Melbourne, Sydney, Perth and 
Brisbane. 


H.P. pin diodes for 
VHF/UHF switches 

A new low-capacitance, planar- 
passivated silicon PIN diode has been 
announced by Hewlett-Packard. Called the 
HP 5082-3077 PIN Diode, the device is 
designed for RF switching, modulating and 
automatic gain control applications. It is 
intended for use in RF duplexers, antenna 
switching matrixes, digital phase shifter, 
analog phase shifters, electronically-tuned 
filters and variable RF attenuators. 

A low price of less than $2.00 in quantities 
of 100 makes the HP 5082-3077 attractive 
for high volume applications. Effective 
minority carrier lifetime is greater than 100 
nanoseconds, resulting in low harmonic 
distortion in the frequency range 100 to 1000 
MHz. Dynamic range is from 1 ohm to 10,000 
ohms; reverse bias capacitance is less than 
0.3 picofarads, CW power switching 
capability is 2.5 watts. 

For further information contact Hewlett- 
Packard Australia Pty Ltd, 22-26 Weir 
Street, Glen Iris, Victoria 3146. Telephone 
20 1371. Branches in Adelaide, Brisbane, 
Canberra, Perth and Sydney. Also in 
Auckland and Wellington, New Zealand. 


The batteries are sealed in a grey plastic 
moulded case with a choice of button con¬ 
tact or ‘Faston’ type connector. Normally 
closed vents allow the escape of gas during 
exceptional conditions but prevent escape 
of water vapour under normal service. The 
power-to-weight ratio varies from 47 to 30 
grams per Watt-hour, depending on die cell 
size and number of cells per battery. The 
technical manual, available from the 
agents as well as listing battery data, also 
gives design information on a number of 
charging circuits of suitable current rating, 
some including state-of-charge indication. 

We carried out a number of fairly deep 
discharge-charge cycles bn a 3GX3U bat¬ 
tery, which is a 6V,2.6Ah type. We found 
that its ampere-hour efficiency sub¬ 
stantiated the manufacturer’s claims. 


Nivico CCTV equipment in Australia 

AWA-Rediffusion Pty Ltd has been appointed Australian agent for Nivico 
CCTV products. The range of equipment now available in Australia is com¬ 
plementary to the existing equipment offered by the Company. It allows 
equipment to be tailored to the application from an "across the board" range. 



LANTHUR ELECTRONICS 

69 Buchanan Avenue, North Balwyn, Victoria, 3104. P.O. Box 162. Tel. 85 4061 

Hand Tool Speed Controller Controls 
speed from full to stop without loss of 
torque. Suitable only for ac dc or brush 
type motors. Complete with cord & plug 
SEC approved 2 amp size-500 watt $14.90 
10 amp size-2500 watt $22.90 Pius cert post 
Vic 0.55 other 0.85. 

Battery Saver Basic Kits Use instead of 
batteries in radios, record players, tape 
recorders etc DC voltages from 6 to 15 
available. Tapped transformer, rectifier, 
filter cap & circuit supplied. 1 amp size 
$6.50 2 amp size $8.50. 

Plus postage Vic 0.40 other 0.70. 

Radio Tuner for Broadcast Band Suitable 
for use with Hi-Fi amplifiers, tape 
recorders etc. Band width 8 khz V 7 volt 
output. DC input 9 volts at 5 ma. Features 
straight line dial 6 ^/ 4 '' x W and 8 '" aerial 
rod. Assembled ready to mount behind 
panel or into case etc. $23.95. 

Plus cert post Vic 0.55 Other 0.85. 

Basic Battery Charger Kit Will charge 6 81 

12 volt car batteries at 4 amps. Consists of 
transformer, rectifier, ballast resistor, 
pair clips & circuit. $14.80. 

Plus cert. Post Vic 0.55 Other 0.85. 

Basic Lamp Dimmer Kit Will control incand lamps 
up to 1400 watts. Consists of Triac, diac, switch pot., 
knob, inductor, caps & Res. Circuit supplied $5.95. 
Price includes postage. 


AWA-Rediffusion Pty Ltd, an AWA 
subsidiary, which was established in 
Australia two years ago, already 
specialises in closed-circuit television and 
television distribution systems as well as 
representing a number of overseas 
manufacturers. 

Commenting on the Company’s growth, 
AWA-Rediffusion General Manager, Mr 
Bob McCallum, said that business activity 
this year was running at three times last 
year’s intake level and 1972 was its first full- 
year in business in Australia. The Nivico 
equipment was a logical progression in 
AWA-Rediffusion’s product range. 

At the same time, Mr McCallum drew 
attention to the growing success of 
Australian-built equipment, particulary 
CCTV monitors marketed by the Company. 
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LOGIC PROBE 
USES LED READOUT 


Rotel amp features dual power supply 


A new Rotel amplifier model RA-1210 features a dual power supply which 
ensures that full power is available from both stereo channels, with minimum 
cross-talk, whether driven separately or simultaneously. In fact, the rated 
power output is 80 watts RMS per channel into a 4-ohm load or 60 watts per 
channel Into 8 ohms. 


to switch off the loudspeaker altogether for 
earphone listening. 

For those who may feel that the model 
EA-1210 is beyond their needs, Rotel are 
offering the RA-810. 

A common power supply is used, as 
normal, for the two channels but the rated 
power with both channels driven is still 60W 
RMS into 4 ohms, or 40W into 8 ohms. 

Other specifications are marginally down 
oh the de-luxe RA-1210 and the facilities 
slightly fewer but they are still in the top 
bracket of integrated amplifier design. 

For further information on the two am¬ 
plifiers, readers may contact International 
Dynamics (Agencies) Pty Ltd, PO Box 205, 
Oheltenham, Vic 3192. 


The manufacturers claim that their 
model 1210 is *'one of the most professional 
and versatile stereo integrated amplifiers 
ever developed.** The specifications would 
certainly seem to support this. 

Apart from the power rating, which would 
cope with the demands of even the least 
sensitive loudspeaker systems, harmonic 
distortion at the 55W level is given as less 
than 0.3pc from 20Hz to 20kHz. Frequency 
response, -f OdB and -3dB, is from 3Hz to 
lOOkHz, while the power bandwidth, 
presumably for the same reference, is 5Hz 
to 50kHz measured into an 8-ohm load. 

Rated input sensitivity of the phono 
preamplifier is ImV, with an overload 
figure of 130mV; this represents a most 


A new low-cost logic tester probe 
from EL Instruments offers low input 
loading and high-reliability LED 
readout. It is available locally from 
General Electronics Services. 

The model LT-1 is a compact probe, with 
a body only slightly larger than a typical 
fountain pen: 12mm in diameter and 144mm 
long. It weighs only 30 grams, complete 
with its 600mm power supply lead and 
alligator clips. A small LED built into the 
side of the barrel about 3mm from the tip 
lights for a '*high’* logic level, and remains 
off for a “low** or an open. 

The unit is compatible with DTL, TTL and 
other logic circuitry with similar logic 
levels. Its power requirement is 5V 
(plus/minus lOpc) at 30mA. Input im- 
p^ance is 250k at DC, falling to 40k at 
lOOkHz. Response is from DC to 12MHz, and 
the circuit has a fast attack-slow decay 
characteristic for effectively stret¬ 
ching narrow pulses. 

At $15 plus s^es tax (15pc), it represents 
good value for money. 

Enquiries to General Electronics Services 
Pty Ltd, 114 Alexander St, Crows Nest 2065. 


impressive dynamic range. Also impressive 
is the signal / noise ratio, which is 70dB 
related to an input of 2mV. Cross-talk at 
IkHz is 45dB. 

The amplifier provides a generous array 
of facilities. An input selector provides for a 
variety of signal sources, including ceramic 
microphone, while a mode switch allows 
selection of the left and right signals 
separately, or for mono, stereo or stereo 
reverse. The preamplifier and main am¬ 
plifier functions can be separated and a 
'^Monitor** knob allows the two functions to 
be inter-related with one or two tape 
recorders. 

The bass and treble tone controls provide 
the usual range of boost and cut but also 
include a choice of turnover point and a 
'^defeat** or flat position. High and low 
filters are brought in by push-buttons, as 
also is loudness compensation and a 20dB 
muting function. 

Switching allows the operator to select 
either or both of two loudspeaker systems or 


FLEXIBLE cord will 
not tangle, burn 
or fray.-^.^ 


MODEL W-TCP 

Magnetic Curie Point 
principle temperature 
controlled tip. 
PREMIUM PLATED 
with copper core.^ 


Stainless steel BARREL with 
MAGNASTAT SWITCH^ 


^ Handle is light and remains 
cool at all times. 


The Model W-TCP temperature controlled soldering Iron Is an 
invaluable tool for all professional workshops. With 8 different styles 
and a range of 4 working temperatures one Iron replaces many. 
Production efficiency is increased as tip life is 8-10 times greater 
than conventional tips. Dressing is eliminated as 
800®F merely wiped clean on sponge pro-^^^ 

)) f43o«c) vided. 60 WATT transformer gives low voltage^^ 

isolation. mW 


operation and mains 


Colour TV orders 

Though colour television is 22 months 
away, AWA anticipates its equipment or¬ 
ders in the immediate future will be worth 
more than $5 million. The Company 
currently holds orders valued at about $2.5 
million. 

Outside broadcast vans have been or¬ 
dered by the Australian Broadcasting 
Commission (Sydney), ATN-7 Sydney, and 
HSV-7 Melbourne. 

Total orders for Marconi Mark VIII 
colour cameras are in excess of 20. 


^Sponge for 
cleaning tip. 


1/32" 1/16" 3/32"i/8" 3/16" temperature 
gHT""' n m controlled 

soldering tools 

Single flat 1/8" 

Distributors: 

.(Distributors) Pty. Ltd. ^ 

jong reach, double flat 5/64" 3/64" 21 Chandos Street. ST. LEONARDS. N.S.W, 


CBIOt 
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NEW PRODUCTS 



soldering irons 


Buy a SCOPE and join 
the club of satisfied 
USERS—you need not 
keep it a secret, others 
don’t. That’s why SCOPE 
IS KNOWN AT ALL THE 
BEST PLACES—in the 
tool kit, on the bench, in 
the boot, on the kitchen 
table, in the garage, on 
the service truck, in the 
engine room, even on the 
roof.. .Wherever SCOPE 
goes ft gives you the best 
service—and a host of 
satisfied users will agree 
It is the QUICKEST, the 
EASIEST, the SAFEST 
... THE BEST OF ALL 
SOLDERING IRONS. 


ECONOMICAL 

Consumes current only 
whilst in use. Scope 
performs all the functions 
of other irons from 40 to 
150 Watts. (Miniscope— 
up to 75 Watts). 

FAST 

Fast heating due to the 
unique replaceable 
carbon element. Only 5 to 
6 seconds’ Initial heating 
up time from cold, then 
practically instantaneous. 


VERSATILE 

Copes with all soldering 
jobs—from miniature 
components to large 
solder lugs. Temperature 
control at your finger tips. 
Heat only when, where 
and as much as needed. 
SAFE 

Low voltage operation. 
Scope irons operate from 
2.5V to 6V. 

For your complete protec¬ 
tion and the satisfactory 
operation of your Scope) 
Iron, demand and use THE 
APPROVED SCOPE 
natronic 

TRANSFORMER which 
incorporates a specially 
designed ELECTRO¬ 
STATIC SHIELD. 



‘Approved by electricity 
authorities APR. 

No. N/360/6894-5 


CONVENIENT 

Ideal for those almost 
Inaccessible spots. No 
burning of adjacent 
insulation. 

LIGHT WEIGHT 
Scope De Luxe weighs 
only SVa ozs. 

Miniscope 1% ozs. 



complete with a spare tip 
and two elements and 
suitably packed for 
presentation as a gift. 
SPARE PARTS 
No expensive resistance 
wire heating elements to 
replace. Maintenance 
without special tools. 
Spare tips, carbon 
elements and other parts 
readily available from 
your Scope Distributor. 
Scope products are 
available from all major 
electrical wholesalers 
and Hardware Stores 
throughout Australia and 
from H. W. Clarke, 
Wellington and Auckland, 
New Zealand. 


SCOPE MEANS A LIFETIME OF SATISFACTION 



MINISCOPE 


IRH Components Pty. Limited 


THE CRESCENT, KINGSGROVE, N.S.W. 2208. PHONE: 50-0111 


74 RAGLAN ST, PRESTON, VIC. 3072. PHONE: 44-5021 


Interstate Agents 
HOB. TAS. 342811 
LAUN. TAS. 22844 
PERTH W.A. 82271 
ADEL. S.A. 231971 
BRIS. OLD. 211933 
New Zealand 
H. W. CLARKE 
(N.Z.) LTD. 


THE COMPONENT DIVISION 
OP IRH INDUSTRIES LIMPTED 


I Please Post free SCOPE literature 

I NAME .. 

! ADDRESS . 



CITY 


POSTCODE . ' 

_J 
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Inside our own prototype enclosure. The 
system is capable of excellent sound quality 
and represents outstanding value for the 
Dutlay Involved. 

small internal enclosure is most easily 
made from a section of 6” dia cardboard 
tube with a particle board plug in the back 
end. Alternatively a small square box may 
be used for the same purpose, as illustrated. 
The separate enclosure needs to be lightly 
filled with Innerbond. 

The vent tube should be reduced in length 
to 5V4in and the cross-over network 
modified to accommodate the mid-range 
unit; this needs to be twice the nominal 
impedance of the 8-30 used, to balance the 
sensitivity. The new network consists 
typically of a ImH inductor in series with 
the 8-30, 8mFd in series with the mid-range 
6J and 4mFd in series with the two ISohm 
3TC tweeters, these being connected in 
parallel. Magna Vox are in a position to 
supply both the cardboard tubes required 
for the modified enclosure. 

'Drawing NoMP31-028, obtainable from 
Magnavox at 6-12 O’Riordan St, Alexandria 
2015, shows in detail the changes required. 


Magnavox 


In January 1971 we published designs for 
two enclosures utilising the Magnavox 8-30 
loudspeaker and these have proved very 
popular with readers over the last couple of 
years. Now Magnavox have supplied a 
modified design incorporating a mid-range 
speaker in order to give a final touch to 
overall performance. 

Those readers who have already con¬ 
structed the original design and who wish to 
incorporate the mid-range unit, type 6J, will 
need to make a new front panel for their 
enclosures to accommodate the changes in 
layout. 

To avoid its being ‘pumped’ by the 
woofer, the mid-range loudspeaker must be 
isolated from the main closure space. A 
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Two new Takeda counters from DC Industries 

The two counters illustrated below, and typical of the Takeda range, are high 
speed high performance instruments. Despite their small size and light weight, 
they count directly up to 650MHz. 


Registration capacity of the counters is 
respectively seven and nine digits, with in¬ 
line numerical display tubes. The design 
provides some very worthwhile benefits. 

For example, the TR5108 has an ANS 
(automatic noise suppressor) input circuit 
with a dynamic range of 35dB. Signals fed to 
a counter for measurement generally 
contain some noise component, and con¬ 
ventional counters have b^n dependent on 
the use of step attenuators. The ANS 
produces a suitable input level 
automatically. 

Specifications of the TR5108 include: 
Range: lOHz to 550MHz. Sensitivity: 10mV 


RMS (lOOkHz to 500MHz); 30mV RMS 
(lOOHz to lOOkHz); 100mV RMS (lOHz to 
lOOHz). Input impedance: iMohm shunted 
by 20pF and 50 ohms. Resolution: IkHz on 
16mS gate time; 0. IkHz on 160mS gate time; 
lOHz on 1.6S gate time; iHz on 16S gate 
time. 

Further information is available from: 
DC Electronics Pty Ltd, 32 Smith Street, 
Collingwood, Vic 3066; Ph: 41 7021. Or from 
Suite 3, 36 East Esplanade, Manly, NSW 
2095; Ph: 977 5438. 


From music boxes 
to record players 

Today Thorens transcription turn¬ 
tables enjoy international acceptance. 
Painstaking design and precision 
engineering of these well-known turn¬ 
tables have made them a popular choice 
of hi-fi enthusiasts seeking optimum 
performance. 

Few owners of Swiss made Thorens 
turntables are familiar with the origins of 
the organisation. In 1883 Hermann 
Thorens started production of music 
boxes in a small Swiss watchmaking 
village, Ste-Croix. He was the grand¬ 
father of the present company president. 

The latest model released by the 
Wettingen headquarters of the company 
~ and now available In Australia — is 
the Thorens Model TD-160. It features a 
16-pole two-phase synchronous motor 
and the all-new Model TP-16 ton.e arm 
— an arm with less than 20 milligrams 
bearing friction in both planes measured 
at the stylus tip. 

The arm also features an unusual 
technical development: the anti-skating 
device is magnetic and not mechanical. 
The finest cartridges available may be 
used with the new Thorens arm. 

A major attraction of the new belt 
driven Thorens TD-160 is the fact that it 
is priced to attract high fidelity stereo 
enthusiasts and discriminating music 
lovers. Agent for Thorens Turntables in 
Australia is the Bieakley Gray Cor¬ 
poration Pty Ltd, 28 Elizabeth St, 
Melbourne 3000. (Also in other capitals.) 


Wide range of TEAC 
products from AMI 

A recent price list to hand from 
Australian Musical Industries em¬ 
phasises the growing list of TEAC 
high fidelity equipment which is now 
being offered on the local market. 

Tape cassette equipment includes two 
systems intended for use in cars, a stereo 
cassette recorder and five cassette tape 
decks. These range from the relatively 
simple, though functional A-130 playing 
deck (list price $165) to the A-450 de luxe 
Dolby deck priced at $465.00. 

TEAC*s earlier dedication to high quality 
reel-to-reel machines is emphasised by the 
nine models listed. These range from the A- 
1030 (two-speed, three-head) priced at 
$349.00 to the A-7030 (four ferrite heads, ten 
inch reels) selling for $1250.00. 

Also listed are five tape decks with four- 
track facilities, several outboard Dolby 
units, a mixer, integrated amplifier, tuner- 
amplifier and a record playing deck. 
Microphones, headphones and a variety of 
accessories complete the list. Copies of the 
price list, together with brochures 
describing specific TEAC equipment are 
available from Australian Musical In¬ 
dustries Pty Ltd, 155 Gladstone St, South 
Melbourne 3205. 


Ikml diange yonr sold0riiig 

CHARffl THE IP! 


Stainless steel BARREL. 


'Strong, light handle 
remains cool at all times. 


The model SP-25D soldering iron is the ideal 
unit for the toolbox or workbench. It is compact, 
lightweight and simply plugs into the power 
socket. 4 tips are available in 4 different con¬ 
figurations for on-the-job efficiency. 


Screw in PLATED TIP. 


MT1 CONE 


Weller 


temperature 
controlled 
soldering tools 


Distributors: 

CEMA (Distributors) Pty. Ltd. 

21 Chandos Street, ST. LEONARDS. N.S.W. 


MT2 SCREWDRIVER 


MT3 CHISEL 
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The.>SS#j^N-501 affords 2uA full-scale for SOOkO/V sensitivity 





Sanwa has developed in the N-501 a multitester of 
ultra-high sensitivity. The taut-band suspension meter 
movement of 2uA full-scale provides 500kQ/V sensitivity 
for the lower DCV ranges. And in the ACV range the 
constant input impedance is 1MQ, while the rectified 
current drives the meter movement directly without 
the aid of either a transistor or a vacuum tube. 

A thirty-position rotary switch permits the control 
of all the ranges, including dB, and the measurements 
are shown on 3 easy-to-read scales with DCV and 
ACV using a common scale. 

To protect these functions, in case of inadvertent 
overload, there is a varistor circuit and an internally 
mounted fuse. 

Ranges 

±DCV 60m 0.3 1.2 3 12 30 (500kQ/V) 120 300 1200 (50kQ/V) 
±2% 30k (w/HV probe) 

±DC,* 2fi 30/r 200fi 1.2m 3m 12m 30m 0.12 0.3 1.2 12 
(300mV) ±2% 

ACV 3 12 30 120 300 1200 (1MQ) ±3% 

AC A 1.2 12 

Q x1 xIO xlOO x1k xlOk xlOOk (max. 200M) 

dB -20- + 63 

Batt. ~1.5Vx1 & 9Vx1 

Freq. -SOHz-IOOkHz for 3V 


And here are some more of the incomparable Sanwa family 


EM-300 A top class tester and a reasonable 
price to go with it. Abie to handle 
constant impedances of 1 MQ for ACV and 10MQ 
for DCV with the bonus of galvanometer versatility. 

Ranges 

±DCV 250m (lOkQ) 1 2.5 10 50 
2501k(10MQ) ± 40/0 25k 
^(w/HV probe) 

±DCA 25// 2.5m 25m 250m 5 
{IbOrvN) ±4% 

ACV 2.5 10 50 250 Ik (1MD) 
± 6 % 

Q x1 XlOO xlk xIOOk 

(max. 500M) 
dB -10- + 22 

Batt. 1.5VX3 8i1.3V 

(mercury-HC)xl 

Freq. -20Hz-500kHz at 2.5V 


U-50DX A quality performance tester of 44uA 
sensitivity. DCV and ACV are read 
on a common linear scale. Meter movement 
specially protected. Solid-state rectifier. 

Ranges 

DCV 0.1 0.5 5 50 250 Ik (20kQ/ 
V) ±3% 25k (w/HV probe) 
DCA 50// 0.5m 5m 60m 250m 
C500mV) ±3% 

ACV 2.5 10 60 250 1k (8kQ/V) 
±4% 

Q x1 xIO XlOO xlk (max. 
5M) 

dB -20--h62 
Batt. ~1.5Vx2 

Full range available from: —- - - - - - - 


^iWARBURTON FRANKI 




460-ED lOuAat full-scale affords intensive measur- 
ment. Polarity switch. Unwanted HF cur¬ 
rent in DC measurements, eliminated by special cir¬ 
cuit. Moving element protected against mechanical 
shock. Electrically safeguarded by varistor circuit. 
Ranges 

±DCV 0.3 312 30120 300(100 
kO/V) 1.2k (16.6kO/V) 
±2% 30k (w/HV probe) 
±DCA 12// 0.3m 3m 30m 300m 
l.2 12(300mV) ±2% 
ACV 3 12 30 120 300 1.2k 
(5kQ/V) ±3% 

ACA 1.2 12(300mV) ±3% 

Q x1 xtO XlOO xlOk 
(max. BOM) 
dB -20- + 63 
Batt. ~1.5Vx1 & 9Vxl 
Freq. ~20Hz-1MHz for 3V 

SP -100 Pocket-size instrument with depend¬ 
able performance and functional design. 
Capable of wide-range application making it very 
versatile. Meter movement protected against me¬ 
chanical shock and inadvertent overload. 

Ranges 

DCV 0.25 10 50 250 500 1k (4 
kO/V) ±2.5% 

DCA 0.25m 25m 500m (250mV) 
±2.5% 

ACV 10 50 250 500 1k (4kQ/V) 
±3.5% 

Q x1 x10kQ(max. 1M) 
dB ~20- + 22 20- + 36 
Batt. -1.6VX1 


• Adelaide 56 7333 • Malbourne 69 0191 • Perth 61 8688 

• Brisbane 52 7255 • Mount Qembier • Sydney 648 1711 

• Hobart 23 1841 2 3841 • Wollongong 29 4844 

• Launceston 31 3300 • Newcastle 614077 • Whyalla 49 0216 
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Light handle for 
operator comfort, 
remains cool at 
all times. 


Stainless steel barrel with 
MAGNASTAT SWITCH. 


corporates a graduated dial. 

The easily read dial, 44.5mm (!%*’) 
diameter, is fitted to the standard 6:1 
reduction drive, so that the movement of the 
output shaft can easily be monitored. The 
whole unit is supplied complete with a 
diamond knurled knob 25.4mm (T') in 
diameter. 

For further details contact British 
Merchandising Pty Limited, Shaw House, 
49 York Street, Sydney; telephone 29 1571. 


NEW PRODUCTS 


"As Mark" award to Texas Instruments Aust. Ltd. 

The Standards Association of Australia has awarded Licence 272 for the 
Klixon Electric Water 'Heater Thermostat to Texas Instruments Australia 
Limited, the Elizabeth (SA) based electronics company. 

This ‘AS MARK’ licence has benefits to 
purchasers and users as described by the | f 

Standards Association of Australia. By 4 

definition: 

“The Mark facilitates the procurements 

of products made to a standard while reduc- ^ 

ing the amount of repetitive and unco- 
ordinated testing required; and provides as 
assurance as to fitness for purpose, backed 

by supervision and production control,” jJ-.v *'' tUb 

SAA Inspectors freauentlv and without L 


K/ixon water heater thermostats are sub- 
jected to a 100pc temperature test in the 
specially designed equipment shown above. 
Quality control engineer Arthur Todd checks 
the results. 

for Australian requirements — hand in hand 
with several water heater manufacturers to 
the technical specifications of the Aust 
Standard C 323. 

“Our people have already responded to 
this increased responsibility with even 
greater efforts as this achievement is an 
obvious motivation to superior per¬ 
formance.” 


Texas Instruments Managing Director, 
Graham Raymond; Production manager, 
George Walters; Marketing manager, Fred 
Brown bill and SAA licence No. 272 for the 
Klixon thermostat. 

notice audit production inspection and 
quality assurance specifications and 
procedures and witness real time results to 
safeguard their licence of the Mark. 

In announcing the award Texas Instru¬ 
ments Managing Director, Mr Graham 
Raymond said “We are doubly proud of this 
award, being the first of tiie Standards 
Mark for an electrical control device in 
Australia. 

“This product was engineered specifically 


Dial from Jackson Bros 

Jackson Brothers (London) Limited 
announce that the DAF type of friction 
reduction drive produced by them and used 
extensively in instrument and communica¬ 
tions equipment, is further enhanced by the 
newly designed Type No 4090 which in- 


New Rola heavy duty 
horn driven system 

Plessey Rola Pty Ltd has produced a high 
power, heavy duty speaker for use where 
high acoustic output is required. The driver 
unit was originally developed as part of a 
field public address system for the army 
and was designed to military specifications 
requiring great durability. The unit is blast- 
proof. 

Apart from P.A., the system can be used 
as a sound source and receiver in scientific 
investigations of the lower atmosphere and 
as a monitoring device for air pollution 
control. One, used by the University of 
Melbourne’s Department of Physics for 
atmospheric investigation, remained fully 
operational after a free fall from 80,000 feet 
when a balloon burst! 

Heart of the system is the Plessey H 120 M 
Driver Unit which has the following 
specifications; 

Power 120 watts RMS 

Response 250Hz to 6000Hz 

Impedance 32 Ohms 

Radiation 90 degrees 

Horn material Polyester fibre glass 
Acoustic Output 128dB at 4ft on axis with 
50 watts input at IkHz. 

The H 120 M horn driver is a permanent 
magnet, twin driver, heavy duty, high 
power, compression unit. ^ 

Inquiries should be directed to Plessey 
Rola Pty. Ltd, The Boulevard, Richmond, 
Victoria. 


Donl change ywir soldering im 

GHAMffilBETIP! 


MODEL WOOD 


I Premium plated tip prevents 
scaling and tip seizing 
in barrel. Temperature 
I sensor retains constant heat. 


Available in; 

600°F 700'F 800'F 

(ais'C) (aTO’C) (430°c) 

SINGLE FLAT 1/16" (1.6mm) 
3/32" (2.4mm) 1/8" (3.2mm) 
3/16" (5.0mm) 1/4" (6.4mm) 


The W60D is an iron to suit all requirements from 
transistors or printed circuit work through heavy 
electrical connections to sheet metal work. It has 
interchangeable tips in 3 controlled temperatures 
and 5 sizes. 

temperature 
controlled 
soldering tools 

Distributors: 

CEMA (Distributors) Pty. Ltd. 

21 Chandos Street, ST. LEONARDS. N.S.W. 


Weller 
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A unjque Hvitatlon to enjoy sound satisfaction 

the CB<Weu T»ClM>OC«lllW 

FVVSSES ON $$$ REVALUATiON SAi/lMGS NOW! 

B & W ElMtrottatic MONITOR SPEAKERS 

Wy w99WWK m m m 

Only a faiw pairs of these superb British B & W Model 70 Electrostatic 
Speakers have just arrived and are not already sokL At the new reduced $A 
revaluation price of $965 a pair they are being eagerly sought after. You 
must hear them to believe such sound is possible (teak, walnut, white). 

B & W DM 2 Monitor Speakers 

Just arrived, these speakers are smaller and less expensive than the DM 70s 
— also reduced in price, $498 pair. They have a tonal response like the 
Electrostatics. The DM 2s are the first of a rtew gerteration of speakers 
using 8th wave acoustic line (a folded tapered pipe) and Butterworth 3rd 
order Cross-over; in all a small cabinet (teak, walnut, vyhite) 

McintCMh Amplifiers from U.SwA. 

The workfs best, with exclusive polyfilar transformer output You must 
see and hear these unique amplifiers, also at new reduced prices from U.S. 
Dollar Devakiatioa 


ONLY AVAILABLE FROM 


Ceenou Tscliaoccftlic 

EASY TERMS 


THE WHITE BUILDING AT THE 
END OF PLUNKETT STREET 
WOOLLOOMOOLOO 357-2444 


OPEN ALL DAY SATURDAY FREE CUSTOMER PARKING AT DOOR 


PAYING TOO MUCH FOR 
IMPORTED CONNECTORS? 


72/1/MP 


• Multipol 23 Contact Plug or Socket 
from 70 cents each. Cover and latch 
set from $1.30. 

• Multipol 8,16 and 23 Contact 
Connectors available ex-stock. 

• Contacts available with Gold or Bright 
Tin Plating. Current handling capacity 
5 Amps. Contact resistance less than 5 
milliohms. Insulation resistance 
greater than 10 Megohms. Breakdown 
voltage greater than 5 K.V. 

• Used by National and commercial 
broadcasters, scientific and industrial 
equipment manufacturers. 

• Australian designed and manufactured. 
No delays. 


CONSIDER OUR MULTIPOL SYSTEM 






IWMURDO (AUSIRAUA) PTY. IID. 

Head Office and Factory: 

17-21 Carinish Road, Clayton, Victoria. 3168. Tei. 5443033 
N.S.W. 242 Blaxiand Road, Ryde. 2112. Tel. 807 1944 
S.A. 346-348 Carrington Street, Adelaide. 5000. Tel. 231535 


AGENTS 

QUEENSLAND: Douglas Electronics Pty. Ltd. 
Tel. 978222. 978655. Walton Electronics. Tel. 
385275. WESTERN AUSTRALIA: W. J. Mon- 
Crieff Pty. Ltd. Tel. 231194, 256140. A.C.T.: 
Electronic Components Pty. Ltd. Tel. 956811. 
TASMANIA: W. & Q. Genders Pty. Ltd. Tei. 
312511,344311. 
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NEW PRODUCTS 


New Hewlett-Packard calculator is available in desk-top or pocket form 


The first scientific calculator to be offered in both pocket-sized and desk-top 
models has been placed on the market by the Hewlett-Packard Company. The 
new calculator is a significantly more powerful version of the HP-35 pocket- 
sized scientific calculator. 


Hewlett-Packard claim that more than 
75,000 HP-35*s have been sold since its in¬ 
troduction in January, 1072. The Company 
is confident of success with its two new 
models: 

The battery powered HP-45 is the first 
pocket-sized calculator with multiple ad¬ 
dressable memory registers, 
polar / rectangular co-ordinate con¬ 
versions, metric / Imperial conversion 
constants and three trigonometric modes, 
r^ulting in increased computational power 
and flexibility. It weighs just nine ounces, 



procedures and greater efficiencies in the 
manufacturing process. 

The new HP-45 and HP-46 are designed 
for use in science, navigation, engineering, 
surveying, statistics and mathematics. 
Both have solid-state memories similar to 
those used in computers, and contain the 
equivalent of 50,000 transistors. 

“The two new models are the most 
powerful scientific calculators of their size 
and price,” said William Thomas, Hewlett- 
Packard Australia Pty Ltd*s Calculator 
Sales Manager. “And despite their com¬ 
puter-like capabilities, they are simple to 
operate.” 

A special storage register, “Last X”, 
allows the user to correct an error in arith¬ 
metic or number entry without having to 
start over in the midst of a long calculation. 
It can also be used to calculate multiple 
operations of the same argument. 

The user can control the format of the 15- 
character LED display or the printout in 
either fixed decimal point or scientific 
notation. He can elect to display from zero 
to nine places after the decimal in either 
mode, while the calculators maintain full 
accuracy internally. The HP-45 can display, 



HP’46 desk-top scientific calculator, with 
printer. 

and the HP-46 can print, up to 10 signiticant 
digits with a two-digit exponent and ap¬ 
propriate signs. 

The HP-45 comes with an owner’s hand¬ 
book, handy reference guide and an AC 
adapter/recharger that allows the 
calculator to be operated on AC while its 
batteries are recharging. 

For further information, contact Hewlett- 
Packard Australia Pty Ltd, MARCOM 
Department, 22-26 Weir Street, GLEN IRIS, 
Victoria, 3146. Phone 20 1371. Branches in 
Adelaide, Brisbane, Canberra, Perth and 
Sydney. Also in Auckland and Wellington, 
New Zealand. 


HP-45 battery-powered scientific calculator. 

fits into a shirt pocket and costs $356.22, 
sales tax paid and $316.00, sales tax exempt 

The desk-top HP-46 has the same 
capabilities as the HP-45, plus an important 
additional feature — a built-in paper-tape 
printer for permanent record keeping. It 
costs $626.76, sales tax paid, and $556.00, 
sales tax exempt. 

Price of the HP-35 has been reduced to 
$266.04, sales tax paid, and $236.00, sales tax 
exempt, as a result of economies realised in 
long-run production, automated testing 


T.N.T. Looking Sharp! 

For the first time in Australia a 
revolutionary mobile closed circuit TV 
system has been introduced to the transport 
industry. This latest security system was 
supplied by Sharp Corporation and is fitted 
to one of the new TNT Armourqd Express 
cars. 

This enables the driver of an armoured 
vehicle to have a complete 360 degree 
vision at ail times. It also enables the driver 
of the vehicle to remain inside at all times, 
even when backing into the most narrow 
doorways etc. Operators with a similar 
problem can obtain further information from 
the Sharp Corporation of Aust Pty Ltd, 22 
Burrows Rd, St Peters, NSW 2044. 




Weller temperature centrelled selderlng 

Irons are distributed by... 

N.S.W. 

DOUGLAS ELECTRONICS 

GEORGE BROWN & CO. 

S. AUST. 

WATSON VICTOR 

COMPAR DISTRIBUTORS 

E.M.I. (AUSTRALIA) LTD. 

GERRARD & GOODMAN 

GENERAL ACCESSORIES 

WARBURTON FRANKI 

MACELEC 

DICK SMITH 

W.AUST. 

W. J. MONCRIEF 

VIC. 

WARBURTON FRANKI 

E.M.I. (AUSTRALIA) LTD. 

GENERAL ACCESSORIES 

GENERAL ACCESSORIES 

A.C.T. 

RADIO PARTS 

ELECTRONIC 

WARBURTON FRANKI 

QLD. 

WALTON ELECTRONICS 
WARBURTON FRANKI 

COMPONENTS 

CBI03 
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I FET applications 



FIKLD KKFKCT TRANSISTORS, edited by 
R. Bijlsma and P. Burwell. Published 
by the KIcoma Division. Philips 
(iioeilampenfabrieken. Eindhoven. 1972. 
Soft covers. 150 x 2IOnim. 133pp. many 
diagrams. Price in Australia 13.45. 

An application monograph on FET 
devices which should be of considerable 
value to anyone working with them — 
whether enthusiast or professional circuit 
designer. In contrast with many application 
books published by semiconductor device 
manufacturers, it gives quite extensive 
treatment of the basic structure and 
operation of the devices before launching 
into characteristics, circuit design and 
typical applications. This should make it of 
particular value to those who have not been 
involved with FETs previously. 

There are five chapters, the first a short 
one which merely introduces the concept of 
F'ET devices and discusses terminology and 
practical implications of basic FET 
characteristics. The second chapter then 
deals with the structure, operation and 
characteristics of junction FETs. with 
chapter three providing a similar treatment 
of MOSFETs. Chapter four deals with 


LARGEST RANGE IN 
AUSTRALIA OF 
ELECTRONIC 
AND RADIO BOOKS 

Maii order available, prompt attention. 
See below for this month's new 
publications. 

TV Fault Finding J. R. Davies $1.70 

Radio Control of Model Cars R. 

Harris $4.95 

Wire Antennas for Radio Amateurs W. 
/. Orr $5.40 

How to Listen to the World J. M. 

Frost $4.00 

Electronics Experiments Circuit Manual 
(G.E.) $4.00 

New 1973 Philips Pocketbook $2.00 

The Radio Amateurs Handbook 
1973 $6.95 

Colour Television Theory G. H. Hutson 

$10.80 

Pottage 35c Local 
Postage 65 c Interstate 

McGfLLS 

AuthorisedNewsagency Pty. Ltd., 

187 Elizabeth Street 
MELBOURNE,VIC.3000 
Phone 60 1476 


electrical properties of FET devices in 
general, such as temperature effects, 
leakage currents, breakdown charac¬ 
teristics, noise and distortion. Finally 
chapter five describes typical circuits and 
applications, dealing with both JFETs and 
MOSFETs and circuits Tanging from DC 
amplifiers to UHF amplifiers and mixers. 
The book ends with a list of references and a 
topic index. 

The text is written in clear and concise 
language, and is both readable and prac¬ 
tical. About the only criticism I can make is 
that the treatment of DC parameter spreads 
and device biasing is rather too sketchy. 
For guidance on the detailed design of FET 
biasing curcuits, the reader will need to go 
elsewhere, and this seems a pity in view of 
the thoroughness and scope of the rest of the 
book. 

Despite this criticism, I can certainly 
recommend the book as one deserving a 
place on the reference shelf of anyone 
working with FETs. 

The review copy came direct from the 
NSW office of Philips Elcoma, who advise 
that copies are available from all major 
bookstores. (J.R.) 


TV for beginners 

BEGlNNER^S GUIDE TO TELEVISION. 

by Gordon J. King. Fifth edition. 

published by Newnes-Butterworths. 

Ixindon. 1972. Hard covers. 125 x 193mm. 

211pp. many illustrations. Price in 

Australia $4.75. 

Fifth edition of this well-known and highly 
regarded little introductory text on 
television, which was originally written in 
1958 by the late F. J. Camm. This edition is 
an updated version of the fourth, which was 
completely re-written and revised by 
Gordon King. 

More than ever before, it provides a sound 
yet readable primer on the basic concepts of 
television, and one which is at the same 
time capable of being read by the interested 
layman. Yet it is thorough enough to be 
satisfying for the electronics student and 
enthusiast. 

The review copy came direct from the 
local office of the publisher, but copies are 
available at all major bookstores. (J.R.) 

Solid state physics 

THE PHYSICS AND CIRCUIT 
PROPERTIES OF TRANSISTORS, by 
James M. Feldman. Published by John 
Wiley and Sons, Inc, New York, 1972. 
Hard covers. 1.56 x 235mm, 604 pp. many 
diagrams. Price in Australia $13.95. 

An advanced text on solid state physics, 
with specific orientation to the physics 
relevant to common semiconductor devices 
— the junction diode, the bipolar transistor, 
the JFET and the MOSFET. It is written 
basically for the senior undergraduate or 
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graduate engineering student, with the idea 
that it would form the basis for a two- 
semester course. 

The book is almost equally divided bet¬ 
ween basic solid state physics and the 
analysis of practical devices, with five 
chapters devoted to each section. 

The text is written in an informal, highly 
readable style, with strong emphasis on 
establishing a ‘Teel” for the implications of 
theory. The reader is helped to develop 
physical insight into solid state phenomena, 
rather than simply become familiar with 
the relevant mathematical expressions. As 
someone who has always felt that this is 
very important, I found the book a 
refreshing change from many others in the 
same field. It should make the book very 
suitable for self-tuition, and better than 
most as a class text. 

It would also make a good choice for the 
reader who has read my own “Fundamen¬ 
tals of Solid State” handbook, and would 
now like to progress somewhat more deeply 
into the concepts of solid state device 
theory. 

The review copy came from the local 
office of the publi^er, but copies should be 
in stock at all major bookstores by the time 
this review is published. (J.R.) 

Manual on TVi 

TELEVISION INTERFERENCE 
MANUAL, by B. Priestley, G3JGO. 
Published by the Radio Society of Great 
Britain. London, 1972. Card covers with 
spiral binding, 148 x 210mm, lOOpp, many 
diagrams. Price in UK 80p plus postage. 

Tliis latest publication from the RSGB is a 
very handy little manual written to guide 
the radio amateur in preventing, or failing 
that, dealing with interference to television 
receivers. 

The coverage is commendably thorough, 
as revealed by the chapter headings: 1 — 
Introduction; 2 — Television C^hannels. 
Systems and TVI; 3 — Preliminary Tests; 4 
— Further Work; 5 — Transmitter Design; 
6 — Other Problems; 7 —- Audio 

Breakthrough; 8 — Data and Reference 
Section. Some twelve data appendices 
follow the text proper, giving information 
on filter design and worthwhile equipment 
design techniques. 

Hie text is written in clear, down-to-earth 
language, and is well served by 
illustrations. In short, a valuable little book 
for the radio amateur keen to make sure 
that he can deal effectively with any TVI 
problems that may arise. And with TV 
receivers now in all but about 3pc of 
Australian homes, that probably means all 
responsible Australian amateurs! 

The review copy came direct from the 
RSGB at 35 Doughty Street, London, WClN 
2AE, England, but presumably the book 
could be ordered by any local bookstore. 
(J.R.) 

Basic electricity 

ELECTRICAL TECHNOLOGY, by Tlieo 
Baitch. Combined edition, published by 
John Wiley and Sons Australasia. 1973. 
Hard covers, 158 x 248mm, 502pp, many 
illustrations. Price in Australia $12.00. 

The hard-cover combined version of Mr 
Baitch’s introduction to the basic concepts 
of electricity and magnetism, which I 










THREE BASIC TEXTBOOKS ON 
COMPUTER PROGRAMMING 


Based on material first published in our associated British publication 
"Computer Weekly", these well-produced books provide a sound and 
thorough introduction to problem-orientated computer program 
languages for the engineer, scientist, technician and student. 

• FORTRAN BASICS by Brian Hollocks 

• BASIC ALGOL by W. R. Broderick d P. J. Barker 

• BASIC PL/ 1 by Jeff Maynard 

Each book is printed on high quality offset paper, with stout covers 
from glossy card, and measures 154 x 249mm. Excellent value at $2.00 
plus postage. 


Please send me a copy of the book(s) indicated below. I enclose.(cheque, 

money order, Aust Postal Order, etc, NOT CASH), being $2.00 plus 30c postage per 
book. Overseas buyers estimate postage on lioz posted weight. (Post coupon to 
Electronics Australia, PO Box 157, Beaconsfield, 2015.) 

I I Fortran Basics Basic Algol Basic PL/I 

NAME ...... 

ADDRESS.......... 

...POSTCODE...... 


reviewed in two-volume paperback form for 
the November 1972 issue. 

My summary of the book on that occasion 
still seems relevant. For students in the 
first year of engineering or technician 
courses, it should be of considerable value. 

Available from all major bookstores. 
(J.R.) 

Photomultipliers 

PHOTOMULTIPLIERS, by i. M. 
Schonkeren. Published by the Electronic 
Components and Materials Division N. V. 
Phiiips, Gloeiiampenfabrieken, Holland. 
Soft covers, ISOpp, 148mm x 210mm. 
Profusely illustrated with line and half¬ 
tone. 

FAST RESPONSE PHOTOMULTIPLIERS, 
edited by M. D. HuU. Published by the 
Electronic Components and Materials 
Division of N. V. Philips* GloeUam- 
penfabrieken, Holland. Soft covers, llOpp, 
148mm X. 210mm. Line and Half-tone 
illustrations. 

Both these volumes from the Philips* 
Application Book series give a ludd, up to 
the minute treatise on the rather specialised 
subject of detecting light signals in many 
fiel^ of science and industry. 

Each book opens with a description of 
photomultiplier construction and the 
complex electron-optics involved. Details 
foUow on cathode types and secondary 
emission surfaces with the effect on per¬ 
formance of environmental conditions such 
as temperature, magnetic fields and the 
stability of power supplies on gain, noise 
and accuracy of results. 

The more generalised book. 


“Photomultipliers** gives application notes 
on photometry, sp^trometry, flying spot 
scanners and counting of light pulses from 
scintillators. **Fast Response 
Photomultipliers** covers the more 
specialised Held of nuclear particle physics 
and the detection of very fast laser pulses. 

Although published by the manufacturer 
of the devices, books like this from major 
component firms are more often found to be 
closer to the “state of the art** than other 
texts. Bearing this in mind, the present 
books represent good value. (N.J.M.) 

Colour TV faults 

COLOUR TELEVISION PICTURE 
FAULTS, by K. J. Bohlman. Published by 
Norman Price (Publishers) Ltd, London, 
1971. Card covers, 140 x 217mm, 112pp, 
many colour and monochrome pictures. 
Price in Australia $7.95. 

Although written for the UK 
technician, this book would be quite ap¬ 
plicable for Australian colour TV as the 
treatment is quite general and not orien¬ 
tated towards specific UK receivers. Apart 
from a few references to the UK sound 
subcarrier frequency of 6MHz and the 
corresponding subcarrier beat frequencies, 
etc, the remainder of the book should be 
completely appropriate for Australian 
colour receivers. 

Hie approach is a very practical one. For 
each of 30 different common faults found 
with colour receivers, the author gives 
colour photographs showing the effect upon 
the picture — in many cases with a “nor¬ 
mal^* picture for comparison. Each picture 
is accompanied by an explanation of the 


NEW BOOKS 

JUST A FEW OF THE THOUSANDS ALWAYS 
INSTOCK. CAU IN OR WRITE QMNQ YOUR 
REQUIREMENTS. AH books rovlowod In 
'ElectronkO" con bo ordorod bom ns 


JUST RECEIVED 

HOW TO LISTEN TO THE WORLD 
NewTthEdn. $4.40 

RADIO AMATEUR'S HANDBOOK 
1973A.R.R.L $6.95 

WORLD RADIO Eh TV HANDBOOK 
1973 (Complete Guide to Worid's 
Short-Wave Stations): _ $5.98 

A R.R.L ANTENNA BOOK hJs 

A.R.R.L. RADIO AMATEUR'S V.H.F. 

MANUAL $4^5 

AMATEUR RADIO TECHNIQUES - Pat 
Hawker (RSGR) $6.05 

BASIC ELECTRICITY - 5 volumes 
combined: $14.65 

BASIC ELECTRONICS CIRCUITS - 2 volumes 
combined: $7.30 

BASIC ELECTRONICS - 6 volumes 
combined: $16 SO 

BASIC INDUSTRIAL ELECTRICITY ~ 2 
volumes combined: $7.30 

BASIC SYNCHROS & SERVOS -2 volumes 

$7.30 

BASIC TELEVISION - Technical Press, 

Three volumes in one—Just out I $11.45 

aECTRiC GUITAR AMPLIFIER 
HANDBOOK $5.45 

GDJERAL ELECTRIC SEMICONDUCTOR 
DATABOOK $8.75 

Hl-R AND TAPE RECORDER HANDBOOK - 
King $6a0 

PAL RECEIVER SERVICING BY D. J. Seal 
— A new booki Profusely iliustrated 
in colour, highly recommended! $11.90 
PIN POINT TRANSISTOR TROUBLES 
IN TWELVE MINUTES $7.35 

RADIO & ELECTRONIC LABORATORY HAND¬ 
BOOK SCROOGIE. New 8th EdKion $15.00 
R.C.A. SOLID STATE POWER CIRCUITS $8.50 
R.S.G.B. RADIO COMMUNICATION 
HANDBOOK $13.76 

SYLVANIA TECHNICAL MANUAL - 
Receiving Tubes / Picture Tubes and 
Semiconductors $5.15 

TRANSISTOR AUDIO & RADIO CIRCUITS, 
(aenuine Muiiard circuits $3.50 

TRANSISTOR EQUIVALaiTS - European, 
American Eh Japanese $3.00 

TV SERVICING GUIDE Arranged by 
Trouble Symptoms — Deane & Young. 

Our best seileri $4.00 

MAIL ORDERS BY RETURN. . . PLEASE ADD 
BOe por poreol pootogo (Vial, 70c por paroo! 
Intorototo 

TECHNICAL BOOK & 
MAGAZINE CO. 

295299 Swanston 8t 

Ph.6633951 MELBOURNE 3000. Ph. 663 2849 


way the particular fault concerned acts to 
produce the observed s^^ptoms, together 
with an indication of the likely location(s) of 
the fault. At the end of the book are ap¬ 
pendices giving colour bar waveforms, PAL 
decoder arrangements, British UHF 
channels, a fault-finding chart, and the BBC 
colour test card. 

Hie text is concise and readable, and the 
colour illustrations quite well printed. My 
overall impression of the book is that it will 
be of considerable value to local TV 
technicians when the time comes to cut 
their teeth on colour sets and their 
problems. Those keen to prepare them¬ 
selves in advance might dp well to consider 
obtaining a copy now, for study at leisure. 

Hie review copy came from Electronics 
Publications (Australia), at PO Box 107, 
Riverwood NSW 2210, from whom copies 
may be obtained via mail. (J.R.) ® 


ELECTRONICS Australia, July, 1973 


111 


















NEW ALL TRANSISTOR STEREO AMPLIFIERS WITH 
IN BUILT A.M. TUNER ULTIMATE IN DESIGN- 

LONG DEPENDABILITY using all silicon transistors 50 WATTS - 


SPECIFICATIONS 
POWER OUTPUT: 

25 watts per channel R.AA.S. Total output 
50 watts R.M.S. • Ohms. 

FREQUENCY RESPONSE: 

20 cycles to 40,000 Idb. 

HUM A NOISE: "" 

Aux. 70db. Mag. 60db: 

INPUT SENSITIVITY: 

Mag. 2mv, Aux. 250mv. 

EQUALISED: 

Mag. RIAA. 

TONE CONTROLS: 

Bass 50 c / s -I- 13db. Treble lOkc / s 
15db. 

HARMONIC DISTORTION. 

Less than 0.5 per cent. 

LOUDNESS CONTROL: 

50 c.s lOdb. 

SCRATCH FILTER: 

(high filter) at lOkc / s 5db. 

RUMBLE FILTER: 

(low filter) at 50 c/s 5db. 

PROVISION FOR TAPE RECORDER. 
Record or play back with din plug 
connector. Tape monitor switch. 
SPEAKER SWITCHING: 

Two sets of speakers can be connected 
and selected by switch on front panel, 
they can also be driven together. 
HEADPHONES: 

Headphone jack is situated on front 
panel. 

DIMENSIONS: 

16’4 in X 11 in. deep X 5" high Weight 
16lbs 

TUNER: 

This unit incorporates a transistor 
tuner with a coverage of 530 to 1,600 K. C. 
Calibrated dial available for all states. 

POWER SUPPLY. 

Regulated power supply with switching 
protection for output transistors. 
SEMICONDUCTORS. 

30 Silicon transistors plus 7 diodes. 



$169.00 Plus Freight 

(cabinet extra) 

Model C700-T (with Tuner) 


Amplifier Only 
Model C.700 
$139.00 Plus Freight 
Cebinet Extra 

Provision For 4 
Channel 

All units wired with sockets & controi for simulated 4 channel only requires the addition * 
of two extra speakers, aiso output socket for decoder. 

Cabinets for above ampiifiers in Teak or Wainut Oiied Finish with matching metai trim 
$10.00 extra 



NEW MODEL C600-T 36 WATTS RMS 

36 WATT (18 watts per channel) VERSION OF THE C700-T AM¬ 
PLIFIER WITH TUNER, SPECIFICATIONS AS FOR THE C700-T BUT 
LESS THE FOLLOWING: PROVISION FOR SIMULATED 4 CHANNEL, 
SPEAKER SWITCHING (outlet for one set of speakers only) €r tape 
monitor switch. SUPPLIED IN TIMBER CABINET TEAK OR WALNUT 
FINISH. 


$158 


FREIGHT 

EXTRA 


- NEW MAGNAYOX-ROLA 3 WAY SPEAKER SYSTEM - 

FREQUENCY RESPONSE 35Hz to 25KHz 
POWER HANDLING CAPACITY 30 Watts R.M.S. 

SPEAKER KIT: (less cabinet) comprising 1 8>30 speaker, 
1 6J speaker, 1 Rola X30 dome tweeter, 1 Imh. in¬ 
ductance, 1 8 mfd. & 1 4mfd. polyester condenser, 1 3"' & 
1 6" tube, innabond & speaker silk, plans for cabinet. 
(Philips Dome Tweeter can be supplied at $3.50 each kit 
extra.) 


DRIVE UNITS: 

Magnavox 8-30 High Performance Sin Bass Unit e 
Magnavox 6.J — .6ln Mid Range Speaker # Rola X30 
High Fidelity Dome Tweeter 

COMPLETE SYSTEM in 1.6 cubic ft cebinet. In 
Welnut or Teek Veneer (Size 24" x 15 x 11"). 


mjsoe,. Regret no Mall Orders for Complete System. $ 36.00 Reg Post S Packing $2.00 Extra. 


NEW 26 WAH R.M.S. AMPLIFIER-TUNER 

BASED ON ELECTRONICS AUST. MOST POPULAR UNIT 

THE PLAYMASTER 136 $129.00 


WITH THESE ADDED FEATURES 

• TRANSISTOR TUNER WITH A COVERAGE OF 530 TO 1,600 

• CALIBRATED DIAL AVAILABLE FOR ALL STATES. 

• LOUDNESS CONTROL. 

• RUMBLE FILTER (low filter). 

• SCRATCH FILTER (high filter). 

• HEADPHONE SOCKET. 

a CABINET IN OILED TEAK OR WALNUT FINISH. 
DIMENSIONS - 16V6" x 4W' x 11" DEEP. 


CLASSIC RADIO 


K.C. 


FREIGHT 

EXTRA 





MODEL Cl 36 


245 PARRAMATTA RD, HABERFIELD 2045 
PHONES 798 7145, 798 6507 
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AMATEUR BAND 
NEWS & 


by Pierce Heoly, VK2APQ 


Amateur beacons; past and present 

The use of radio beacons is now a well established practice, not only by 
amateurs but by many scientific and commercial organisations. 


Probably the most publicised radio beacon, making 
news headlines throughout the world, was the one in 
the first man made satellite ~ SPUTNIK I — launched 
on October 4th 1957. 

However, radio beacons had been used for many 
years before. During World War II many uses were 
found for this invisible aid, the best known were 
probably those used for aircraft identification and the 
location survivors from ships and aircraft 

Nowaday, beacons operating on various frequencies, 
transmitting specific types fA infcMrmation or iden¬ 
tification signals, continuously or time cycled, are used 
for satellite tracking and aircraft navigation 
throughout the world. 

During recent years VHP beacons have been set up 
to indicate tond propagation conditions. In amateur 
circles this generally means to alert those interested 
in w(Nrking over distances not normally attainable on 
such frequencies. 

The mcnre scientifically minded may use these 
beacons to learn more about various types of 
propagation; transequatorial, meteor scatter, iono¬ 
spheric. tropospheric and auroral effects. In this field 
the amateur service can become a source of in¬ 
formation which will add to the knowledge and un¬ 
derstanding of such phenomena. 

But let us look back, say 34 years, to the time when 
VHF was an emerging field and amateurs were in the 
forefront. 

Although the term beacon was not used, the purpose 
was the same. It may even be considered to be about 
the time the. present system in Australia came into 
being. 

Reference to the July 1939 issue of Amateur Radio” 
may revive oldtimers’ memories and enlighten the 
present generation of VHP operators. 

The item deals with the Inaugural Meeting — Ultra 
High Prequency Section, of the NSW division, WIA. 

“. . . The president opened proceedings with ap- 
propiate reniarks on the value and future status of 
ultra-high-frequency experiments along modem lines, 
with regard particularly to the 56MHz band. 

“With the object of ensuring that the Sydney area 
should have available consistent transmissions, 
volunteers were called for a station roster to provide 
the definite presence nightly of at least one station on 
the air. 

“Stations scheduled for the following month are as 
follows:— 

Mondays VK2HZ 56.00MHz CW only 

Tuesdays VK2VN 56.08MHz CW only 

Wednesdays VK2NO 56.04MHz CW and Phone 

Thursdays VK2AJH 58.32MHz CW and Phone 

Fridays VK2MQ 56.24MHz CW only 

Saturdays VK2IQ 56.19Mttz CW and Phone 

Sunday nights: Open for general contacts and 
discussions. 

Transmissions to take place between 8pm and 9pm. 

“In the daytime on Saturdays and Sundays trans¬ 
mission will be on the air from several stations mainly 
between the hours of noon and 1pm for the benefit of 
distant and overseas stations. 

“. . . all stations after completing a telephony 
contact should sign off with the station call sign on 
CW. ... as a possible means of identification at 
distant positions. Where identification may be ren¬ 
dered difficult on speech a CW carrier can often be 
heard at a low signal level, and if keyed would be 
readily identified.” 

Other notes of similar nature in that issue were:— 

“VK2VU, Singleton 56.08MHz transmissions on 
Tuesday, Thursday, Saturday and Sunday at 7.15pm to 
7.30pm. Also at specified times. around midday 
Saturday and Sundays.” 


From Melbourne, 

“VK3RI, modulated oscillator, 59MHz, Monday 
evenings 8pm to 10pm, recorded program interrupted 
every half hour to listen for calls”. 

A proposal was made a few years ago that a chain of 
beacons in the top end of the high frequency band ie, 
28MHz-29MHz, be established by amateur societies 
throughout the world. As far as is known only a few 
were established or are still operating. 

By far the best known amateur radio beacons were 
those operating from the six Orbiting Satellites 
Carrying Amateur Radio of the OSCAR series. These 
were on HP, VHF and UHF, several being identified by 
the familiar exclamation “HI”. 

Over the years the 50MHz to 60MHz amateur 
allocation has been changed. It is also of note that no 
higher frequencies were mentioned in 1939. Such is the 
progress since that period. 

In 1957, during the International Geophysical Year, 
many radio beacons were used to gather data on 
propagation. These were international projects in 
which amateurs were active i»rticipants as ob¬ 
servers. Several amateur societies set up beacons 
within the amateur bands. Of these, at least one, 
JAlIGY in Japan, is still operating. 

In addition to indicating propagation conditions, 
beacon stations can provide a steady signal source of a 
known frequency to calibrate and tune receivers. 

Space does not permit going into great detail on the 
installation, licensing and the maintenance of amateur 
beacon stations. But some details are given of the three 
regions of the International Amateur Radio Union. 
Tl^re is no doubt that the list is incomplete. In¬ 
formation on installations not listed would be 
welcomed, particularly in amateur bands between 
28MHz and 70MHz. 
lARU Region 1 


Call sign 

Frequency 

Location 

GB3SX 

28.185MHz 

England 

3B8MS 

28.190MHz 

Mauritius 

DLO/IGI 

28.195MHz 

C^rmany 

DLOAR 

29.000MHz 

Germany 

ZS6VHF* 

50.100MHz 

South Africa 

ZC4VHF 

50.500MHz 

Cyprus 

ZE2AZC 

69.998MHz 

Rhodesia 

TF3VHF 

70.275MHz 

Iceland 

GB3GM 

70.305MHz 

England 

EI4RF 

70.325MHz 

Ireland 

GB3SU 

70.695MHz 

England 

GB3SX 

70.699MHz 

England 


Call sign 

HL9WI 

KX6HK 

VK6VF(VK6RTV) 

HL9WI 

VKOWI 

VK8VF 

VK2WI 

JAlIGY 

VK4WI/2 

VK6TS(VK6RTT) 

VK5VF 


Frequency Location 
50.10MHz South Korea 
50.110MHz Marshall Islands 
52.006MHz Bickley, West. Aust. 
S2.010MHZ South Korea 
52.160MHz Macquarie Island 
52.200NHZ Darwin 
52.450MHz Dural, NSW 
52.50MHz Japan 
32.60MHz Townsville, Qld. 
52.90MHz Carnarvon, West. Aust. 
53.00 Mt Lofty, S. Aust. 


VKOMA 

VK4WI/1 

VK6RTW 

VK3RTG 

VK5VF 

VK7VF(VK7RTX) 

VK3QZ 

VK6VF(FK6RTV) 
ZLIVHF 
ZL2VHF 
ZL2VHP 
ZL3VHF 
ZL4VHF 
ZL2VHF 


In addition there are at least 40 beacons in Europe 
operating between 144.002MHz to 146.000MHz (21 being 
between 145.8MHz and 146.0MHz, nine in the 432MHz 
band, and one on 1297.5MHz. 

In Region 2, the only beacon for which details are on 
hand is:— 

Call sign Prequency Location 

VE3TEN 28.175MHz Ottawa, Canada 

In Region 3 there are beacons operating in various 
areas including many of the Pacific Islands. These in 
general operate on 50.10MHz. 


Radio clubs and other organisations, as well as individual amateur operators, are cordially 
invited to submit news and notes of their activities for inclusion in these columns. 
Photographs will be published when of sufficient general interest, and where space permits. 
All material should be sent direct to Pierce Healy at 69 Taylor Street, Bankstown, 2200. 


53.10MH2 Mawson 
144.40MHz Mt Mowbullan, Qld. 
144.50MHz Albany, West. Aust. 
144.70MHz Vermont, Victoria. 
144.80MHz Mt Lofty, S. Aust. 
144.90MHz Devonport, Tasmania 
144.925MHz Traralgon, Victoria 
145.00MHz Bickley, West. Aust. 
145.10MHz Auckland, NZ 
145 . 20 MH 2 Wellington, NZ 
145.25MHz Palmerston North, NZ 
145.30MHz Christchurch, NZ 
145.40MHz Dunedin, NZ 
431.85MHz Palmerston North. NZ 


ARRL RESOLUTION 

On January 18th, 1973, the American Radio Relay 
League Board of Directors unanimously adopted a 
resolution which directed the president and general 
manager to — 

“Undertake a vigorous program to seek reasonable 
and technically viable philosophies of regulation and 
interpretation, conferring at all necessary levels with 
appropriate government departments and officials, 
and recommending to the Board of Directors courses 
of action which may be required to assure the con¬ 
tinued availability of traditional latitudes and 
freedoms, and the full public service capabilities 
essential to the growth, improvement and usefulness of 
the amateur radio service”. (QST March 1973). 

The resolution was the outcome of discussions, 
centred around aspects associated with past and 
present policy trends of the Federal Communications 
Commission. (FCC). 

It is stated that in recent months the FCC has 
adopted a number of amendments to its regulati<»is, 
and issued a number of interpretations of these and 
other regulations, which are considered the aban¬ 
donment of the policy of minimal and self regulation 
followed so successfully over the years. Other 
proposed restrictive amendments are under con¬ 
sideration which, if adopted, it is claimed will further 
increase the level of governmental regulations. 

These developments are of the greatest concern to 
amateurs in the USA and the ARRL which represents 
amateur interests. A great number of amateurs, in¬ 
dividually as well as through their local ARRL af¬ 
filiated clubs, have express^ deep concern over the 
trend towards progressively restrictive and 
unilaterally-imposed regulations and the potential 
inhibiting effect of this upw the development of the 
amateur service as a public resource. 

In support of the resolution it is pointed out that 
today’s highly developed communications technology 
is the direct outgrowth of contributions by amateurs 
over more than 70 years. During this period the US 
government has traditionally followed a policy of 
permitting and encouraging the growth of amateur 
radio by adoption of minimal regulations and broad 
general policies. 

Under this policy amateur radio has developed to an 
extremely high level of proficiency and service to the 
nation in times of national disaster. 

In the past the amateur cause has been very actively 
sponsored by the USA administration at ITU con¬ 
ferences. Thiis has, in general, been to the advantage of 
the amateur service world-wide. 

It could be that the trend now causing concern to the 
ARRL, plus the attitude of some emerging nations, 
with equal voting rights at ITU conferences, could be a 
very i^ent danger to the amateur service at future 
World Administrative Radio Conferences. 

It cannot be emphasised too strongly that all 
amateurs have a responsibility, through their national 
society, to strive for the support of their governmental 
administrative authorities, on matters relating to the 
future of amateur radio. 

ITU NEWS 

The ITU World Administrative Radio Conference — 
Maritime Mobile Services — will be held in Geneva 
between 22nd April and 7th June, 1974. It is planned to 
hold the second world telecommunications exhibition 
“TELECOM-74”, from 8th to 16th May, 1974. 

The first exhibition, in 1971, drew about 68,000 
visitors. Products and services of 250 exhibitors were 
on display. A live telecast via satellite was also a 
feature. The International Amateur Radio Union also 
provided an exhibit publicising amateur radio. 

THE SAGA OF REPEATER CHANNELS 

The subject that has caused the £p*eatest divergence 
of opinion among members and divisions of the WIA is 
that of VHF FM repeater frequencies. To say that the 
proposals, counter proposals, decisions to implement 
proposals, agreements made and abandoned, claims 
and statements made (many unsubstantiated), 
discussions among groups, postal votes, c(Histituti(Niai 
veto, special meetings, decision of Federal Council, 
and a variety of demand, has ccmfused the issue, is an 
understatement to say the least. 
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Statements expressing the official views oi the NSW 
(VK2) and Victoria (VIU) divisions of the WIA which 
have opposing views on several aspects of the subject, 
have b^n studied without a clear-cut solution 
becoming apparent. 

However, as an expression of opinion by one who has 
not been involved in the pro’s and con’s of the current 
phase of the dispute, but with a background of years in 
WIA activities, certain pitfalls are seen if the present 
confrontation is allowed to continue. 


With this in mind, it is suggested that, in the best 
interests of the WIA and amateurs generally: 

—a cooling off period of at least twelve months be set 
and during that period the status quo be observed, 
with the exception that no more channel 4 repeaters 
be placed in operation. 

This observation is made because 
—it seems that divisional politics influenced by per¬ 
sonal desires or ambitions have clouded the real 


EDGE ELECTRIX 


Semiconductor 

Specials 

IN194, Si-diode 23c or 10 for 


$ 2 . 00 . 

NE555, Timer IC 2.40 or 10 for 

$ 22 . 00 . 

BC109C, B, Transistor 55c or 10 
for $5.00. 

EM406, Diode 1A 30c or 10 for 
$2.50. 


Kit Specials 

VariwiperlET May, 1971) $11.00 
Auto Car Theft Alarm (ET Jan, 
1972) $24.00 

Special prices always on 
B.A.S.F. tape & cassettes. 
Phone or write for quote on all 
electronic parts and kit sets. 
Catalogue out soon. 


25A Burwood Rd, Burwood. 
747 2931 


OPEN: Mon Fri 8.30 to 5.30. Sat 
to 12.00 noon. Thursday to 8.00 


have been the first to claim the award. 

Reports on long distance contacts, especially beyond 
the calculated 7885.7 kilometre working diameter, are 
of special interest to AMSAT. Such reports should be 
sent to — AMSAT, PO Box 27, Washington, DC 20044. 


to the contest in the hope that at least 700 logs are 
received. Pull details in next month’s notes. 


Central Coast Amateur Radio Club 


—no international problem exists. 

—agreements that are not unanimous cannot be 
pdiced without the intervention of administrative 
authorities. 

—the intervention of such authorities would be to the 
detriment of the WIA and its ability to represent the 
Australian amateur service generally. 


OSCAR 6 AWARD 

The ARRL “Satellite DX Achievement Award” 
recognises two-way communication via OSCAR 6. To 
qualify the applicant must accumulate 1000 points. 
Elach new contact counts 10 points, each new country 50 
points and each new continent 250 points. 

Contacts on or subsequent to 15th December 1972 are 
eligible. <^L cards must clearly indicate that two-way 
contact was via OSCAR 6. Only one contact per station, 
regardless of mode, is permitted for scoring. 

A combination rules sheet/application form is 
available from the ARRL Headquarters, 225 Main 
Street, Newington, Connecticut 06111, USA. A self 
addressed envelope, with IRC, should accompany a 
request for this form. 

The longest distance recorded during the first six 
months of OSCAR 6 in orbit was 8721.2 kilometres, 
between K7BBO iq the USA and SP2DX in Poland. To 
March 1973 K7BBO had logged 1680 contacts and 
SP20X, 470 contacts. 

Three of the first thirty stations who qualified for 
ARRL award, KL7MF, JAlJRK and JA8PL each had 
four continents confirmed. LAIK, Norway appears to 


REPUBLIC OF CHINA — CALL SIGNS 
Amateur call signs to be issued by the People’s 
Republic of China will be: 

The letter “B”, a letter designating the geographical 
area, a single digit, then the letter “A” or “A” with one 
or two letters. 

Letters designating the geographical areas are:— 
F — Shensi, Honan 
G — Nanking 
H — Shanghai 

I — Kiangsu, Chekiang, Anhwei 
J — Hankow 

K — Hupeh, Hunan, Kiangsi 

L — Chungking, Szechwan, Sikang, Tibet 

M — Yunnan, Kweichow 

N — Kwangtung 

O — Canton, Kwangsi, Fukien 

P — Pieping, Tientsin 

Q — Hopeh, Shantung, Shansi 

R — Jelud, Chahar, Sulyuan 

S — Kansu, Ningsia, Chinghai 

T — The nine northeastern provinces 

U — Singiang 

V — Taiwan 

Although China has become a member of the ITU, 
reservations on articles in the Radio Regulations have 
been made by the Chinese administration. This means 
that there is no regulatory backing for Intruder Watch 
requests for the removal of unwanted broadcast 
stations in the 7.0MHz to 7.1MHz exclusive amateur 

iKUIOMlIz AGAIN 


Last month the 86.1km, 2300MHz record set by VK2- 
BDN and VK2ZAC was featured in these notes. 

Well — that news had not reached the bookstalls 
when Bill Cox, VK2ZAC. phoned. His opening comment 
was ”We have covered 100 miles” (161km). On Sunday 
20th May 1973, Bill VK2ZAC went to Mt Gibralter near 
Bowral and Dick VK2BDN went to Kulnura just west of 
Gosford and established two-way contact on 2300hlHz 
with excellent signal reports from both stations. 


WIA ACTIVITIES 


REMEMBRANCE DAY CONTEST 

The 1973 Remembrance Day Contest will be held on 
the weekend I8th-I9th August. 

Peter Brown, WIA federal contest manager, has 
advised that the rules, with a few modifications, and 
the scoring table for the 1971 contest will be used this 
year. He also requests a special effort to make sure 
everyone you contact enjoys the contest, that your 
state puts up a good score, and that publicity be given 


Three more facilities have been added to the Central 
Coast Amateur Radio Club’s repeater installation, 
VK2RAG, at Kariong near Gosford. 

1. Batteries have been installed to enable the 
repeater to operate during a power failure. The bat¬ 
teries have capacity for at least ten hours continuous 
use. In the event of a power failure four bursts of 960Hz 
tone will be transmitted every minute whilst the 
repeater transmitter is on. 

2. A user’s frequency checking facility. If a signal 
received by the repeater is greater than plus or nndnus 
1700Hz in relation to the correct input frequency, a 
burst of tone will be transmitted by the repeater. 

If the incoming signal is high the tone will be 1400Hz. 
If low, the tone will be 630Hz. For reference, the 
repeater call sign, VK2RAG, uses a 960Hz tone. To 
provide the frequency check, a strong signal must be 
received by the repeater. 

3. When a signal bearing an audio tone of 190Hz, of 
longer than 0.5 second duration, is received by the 
repeater, a control circuit is activated which will hold 
the transmitter on for 25 seconds. This will allow a 
receiver to be checked or tuned when other stations are 
not available. 

During this period the call sign, VK2RAG, will be 
transmitted in MOW at approximately three words per 
minute. A short burst of carrier to the repeater will 
restore the normal speed of 15wpm. 

A number of interesting subjects were discussed at 
the CCARC meeting on 18th May, 1973, at the club 
rooms, Kariong. 

Lindsay, VK20N, gave an interesting talk and an¬ 
swered questions taken from previous AOCHP examina¬ 
tion papers. Ray, VK2ZSX, displayed his 432MHz rig 
which contained a cavity resonator which Lindsay had 
described. Barry, VK2ZUX, described the 144MHz 
receiver he was currently building. Don, VK2ZCZ, 
showed and described the automatic switch that would 
operate the emergency power supply battery charger 
for the repeater. Dick, VK2BBK, using his transceiver 
and heterodyne frequency meter, demonstrated their 
correct use. 

The club meets on the first and third Friday of each 
month. Visitors are welcome. The postal address is PO 
Box 238, Gosf(Hxl. Information also from the president, 
Dick Maitland, VK2BBK, Gosford 251405, or secretary 
Barry Gibbins, VK2ZUX, Gosford 25 1746. 


ST GEORGE AMATEUR RADIO SOCIE'TY 
The annual meeting of the St George Amateur Radio 
Society was held at the Civil Defence Headquarters, 
The Mall, South Hurstville, on Wednesday, 2nd May, 
1973. 

The officers elected were: 

President John Lambert VK2AKQ 

Vice-president George Hodgson VK20H 



At the St George Amateur Radio Society's meeting for May, Ian Mackenzie, VK2ZIM 
presented a demonstration of colour TV equipment. Ian is shown adjusting a video tapt 
recorder, the picture from it being shown on two of the three monitors used. 
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Secretary Mike McKenzie VK2BMM 

Treasurer Jack Turner VK2AJQ 

Committeeman George Cruickshank VK2BCG 

All dfficers were elected unopposed. More than fifty 
members and visitors were present. 

The incoming president and members expressed 
their appreciation to the retiring president, Alf Cut- 
1 ting, VK2AAC, for the work he had done as chairman, 
editor of the society’s official circular “Dragnet,” and 
organiser of the tours attended by mem|;>ers. 

Ian Mackenzie, VK2ZIM, presented a display of 
colour television equipment. Three different colour 
monitors were used in conjunction with a PAL video 
tape recorder and a colour waveform and pattern 
generator. Varying types of colour program material 
were displayed. A Sony “Trinitron” type picture tube 
was used in one of the monitors. Those present were 
generally impressed with the naturalness of the 
reproduced colours. 

The AOCP classes conducted by Mike McKenzie, 
VK2BMM, and Chris Jones, VK2ZDD, are due to be 
resumed. These classes cover the theory to AOCP 
standard, and are held at? Killara Avenue, Riverwood. 

Annual membership fee is $3.00 payable to “The 
Treasurer” St George A.R.S., 16 Sparks Avenue, 
Mortdale, 2223. 

Meetings are on the first Wednesday of each month 
in the Civil Defence Headquarters, The Mall, South 
Hurstville, at 8.00 pm. Visitors welcome. 

Telephone enquiries to John Lambert, 646 6873. 

Written enquiries to Mike McKenzie, 16 George 
Street, Penshurst 2222. 

Geelong Amateur Radio-TV-CLUB 


The 25th annual general meeting of the Geelong 
Amateur Radio-TV-Club was held at the club rooms, 
Storrer Street, Geelong, on 27th April, 1973. The office 
bearers for 1973-1974 are: 


President 
Life vice-president 
Secretary 
Treasurer 
Technical officer 
Property officer 
PR officer 
Editor 

Junior assistant editor 
Parts division director 
Asst parts div dir 
Junior committee rep 
QSL manager 


Dick Morrison VK3YGE 
Bob Wookey VK3IC 
Allan Bradley VK3LW 

Mike Bellaart VK3ZSE 

Mike Trickett VK3ASQ 

Colin Lowne VK3ZZS 

Phil Fitzherbert VK3FF 
Darly St John VK3AQR 

Sauli Oikarainen — 

Mike Trickett VK3ASQ 

Peter James VK3ZOS 

Albert Gnaccarini — 
Carlo Gnaccarini — 

A good start has been made in the GARC “Return to 
Two” campaign. On Friday, 11th May, 1973 at 2205 
hours EST a contact was made between Geelong and 
Wentworth Falls (NSW) approximately 96km west of 
Sydney. This is a recwd for a tropospheric propagation 
144MHz contact on a north-south path from Victoria. 

The contact was between Ken Jewell, VK3ZNJ and 
Tom Preece, VK2NN using 144.05MHz SSB. R5, S9 
ignals were exchanged both ways for five minutes. 

Transverters were used at both locations. Ken ran 
175 watts PEP to a 7 element beam and Tom 350 watts 
'EP to a 10 element yagi antenna. 

This achievement should encourage more activity 
^mong VHF operators. 

Club details may be obtained from the Secretary, 
3ARC, PO Box 520 Geelong, Vic 3220. 


West Australian VHF Group 
The May issue. West Australian VHF Group News 
bulletin, reports that adequate power is now available 
It the Wireless Hill museum and projects will get a 
>oo8t. A rearrangement of equipment has provided a 
arger working and meeting area. Several additional 
Meces of old type equipment have been received for the 
nuseum. 

Items ranging from Mawson’s Antarctic Expedition, 
911 — 1914 to the group’s current transceiver project 
vere on display at the Melville City Council annual 
linner, held on 10th May, 1973. Favourable comments 
vere received from members of parliament, coun¬ 
cillors and staff who viewed the display. 


WIA YOUTH RADIO SCHEME 

Reverend Bob Guthberlet, WIA, Youth Radio Club 
Scheme Co-ordinator, comments on the Novice licence. 

“. . . This is great news, and now it is up to us to 
justify same by offering a large number of candidates 
or the first examination. 

“I have suggested to state supervisors that they 
promote multiple choice questions in future examina¬ 
tions for our Elementary, Junior and Intermediate 
Certificates. This will condition our members to facing 
such procedure. 

Also, I recommend that we step up dur practical 
ivork in the areas of test gear which will be necessary 
:or those to pass the novice examination. 

“Let it not be said that the YRCS will let loose a 
)unch of ‘ether woofers’ cluttering up the ether with 
neaningless nothings irrelevant to the purine and 
urns for which amateur radio exists, and using little 
>lack boxes without adequate knowledge of how or why 


they tick. 

.“I am hoping some concern will offer a special prize 
for the holder ^ No 1 novice licence. Any offers?” 

VICTORIA 

Here is a request from Ross Giles, of St James 
College, Bignell Road, East Bentleigh, Victoria, 3165. 

“We have started a radio club at our school and need 
assistance from any amateur / s who would be in¬ 
terested in helping us. 

“I am sure that radio amateurs who are in a position 
to help us would do so. They could ccmtact me by 
writing to the above address.” 

Here is an opportunity to promote amateur radio. 

SOUTH AUSTRALIA 

At the beginning of May, 1973, YRCS clubs registered 
in South Australia were: Port Augusta, Elizabeth, 
YMCA Adelaide, Prince Alfred College, St Marys 
Scouts YRS, Mitchell Park Boys’ Technical High 
School, Thornton High School Barossa Valley is in 
recess and Port Pirie was due to recommence in May. 

The YMCA Electronics Club have c(Hirses running 
for Elementary, Junior, Intermediate and Senior 
certificates. Instructor, John Cazard, VK5JG, who 


organises parts and practical work, is on a visit to the 
UK and Europe. Fortunately, Dave Goode, VK5BF. 
has returned to help out. 

In addition to Andrew Cann(m, VK5NI, other in¬ 
structors are Leith Mayfield, VK5QH, leader, and 
Graham Thomas, VK5LW. The club station, VK5YR is 
often on the air on Friday nights from 7.(X) pm. 

The Elizabeth YRC has received permission from 
the Education Department, through the local high 
school headmaster to use a classroom at the school for 
club meetings each Saturday morning from 9.00am till 
noon. Consequently greater emphasis is being placed 
on practical constructional work. 

The first club outing for the year was a visit to broad¬ 
cast station 5DN studios. Technical explanations and 
demonstrations by Mr A. Wallace, VK5AW were much 
appreciated. 

The latest YRCS magazine “Zero Beat” describes a 
project for YRCS members. This is a small amplifier 
using an integrated circuit. Kits for this project are 
available from state supervisors of the YRC^. Anywie 
who would like to subscribe to “Zero Beat” should 
contact, Mr A. W. Grove, 6 Trueman Avenue, Salisbury 
East, 5109 SA. 


South Australia's 
most successful 
YRCS member for 
1972. Andrew 
Cannon, VK5NI (15) 
receives his prize, a 
book donated by 
Philips Industries 
Ltd, from YRCS 
State Supervisor, 
Allan Dunn, VK5FD. 



CRYSTALS FAST DELIVERIES 

OF ALL YOUR REQUIREMENTS 

D Type 1 to 110MHz, J Type 5 to 1 lOMHz, KType 5 to 110MHz From $5.00 

Write for free comprehensive price iist 
FOR THE PAST 36 YEARS 

BRIGHT STAR CRYSTALS 

Have been preferred by leading Manufactijers throughout the country for -- 

ACCURACY • STABILITY • ACTIVITY • OUTPUT 

Consult us for Crystals for any Mobile Radio. All types available. 

DISCOUNT FOR QUANTITY ORDERS 

AMATEUR AIRCRAFT and ULTRASONIC CRYSTALS also AVAILABLE 


Our modern factory equipment allows us to offer you 
PROMPT DELIVERY for ail your CRYSTAL reouirements. 

DEVOTED EXCLUSIVELY TO THE MANUFACTURE OF 

PIEZO ELECTRIC CRYSTALS 

Contractors to Federal and State Government Departments 

Representatives Australia and New Zealand: Messrs. Carrell & Carrel Box 2102, Auckland. 


W. J. MONCRIEF FTY LTD- 

176 Wittenoom St, East Perth 6000, 

Phone 26 5722, 26 6902. 

PO Bax 6057, Hay St, East. 


ROGERS ELECTRONICS 
PO Box 3 
Modbury Nth SA> 

Phone 64 3296 


FRED HOE B SONS P.L. 

246 Evans Road, Salisbury North, 
Brisbane, Queensland. 

Phone 47 4311. 


PARIS RADIO ELECTRONICS 
7a Burton Street, 
Darlinghurst, NSW. 

Phone 31 3273. 


BRIDHT STAR CRYSTALS PTY LTD 

LOT 6 EILEEN ROAD, CLAYTON, VICTORIA. 546 5076 
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NEW SOUTH WALES 
Westlakes Radio Club 

A very large gathering of Westlakes Radio Club 
members attended the Urunga convention last Easter. 
They went, as they have done for many years, to 
compete in the various field events. Of the seven 
events, six were won by WRC members, YRCS cer¬ 
tificate classes are held at the club rooms, Ranclaud 
Street, Booragul. For details write to Eric Brockbank 
VK2ZOP, PO Box 1 Tcralba, 2284. 

Maitland Radio Club 
Arrangements are nearing finalisation for the 
Maitland Radio Club picnic at Lostock Dam during 
August. It will be a social day for members, their 
families, and friei^. Special radio events will be held 
during the day. The organiser is Phillip Lawrence, 
VK2ZYU. 

Improvements to tiie club's theatrette, parts store 
and grounds are among the projects being undertaken 
by members. These are in addition to the various 
grades of YRCS and AOCP classes. 

Visitors always welcome. Details of all activities 
may be obtained from the secretary, PO Box 54, East 
Maitland, 2323. Or telephones Maitland 325680 or 
337286. 

RADIO CLUB DIRECTORY 
Requests from time to time seek details of radio 
clubs, particularly from those planning holidays or 
wishing to contact someone in their locality. 

Below are details from clubs which availed them¬ 
selves of the opportunity to publicise their activities. 

It is proposed to up-date this directory in December 
Clubs are invited to supply information as soon as 
possible, for inclusion in that issue. 

NEW ZEALAND 

Name: Auckland VHF Group Inc. 

Club Call Sign; ZLlBQ 

Meeting Place; Club Rooms Hazel Ave, Mt. Roskill, 
Auckland. 

Date & Time; 2nd Monday of each month at 7.30 pm. 
Tutorial classes; Every Sunday at 9.00 am at the 
Oubrooms. 

Affiliation; NZART (New Zealand Association of 
Radio Transmitters). 

Net frequency; Channel A repeater, 146.35MHz in, 
14S.6MHZ out. 

Contact: President, Mrs M. Lister, ZLIBLK, phone 
26 43327. 


QUEENSLAND 

Name; Gold Coast Radio Club, 
aub Call sign: VK40G 

Meeting Place: Cnr. HUlcrest Pde. & Paradise Ave, 
Miami. Qld. 

Date & Time: 2nd Friday of each month at 8.00pm. 
Tutorial classes: AOCP classes every Monday and 
Friday at 7.30 pm. 

Affiliation: WlA. Queensland division. 

Net frequency: 146.0MHz FM (channel B); Channel 1 
FM repeater VK4WI R2. 

Contact: C. J. Hiles, secretary. PO Box 588 Southport, 
Old. 4215. Phone 317594 (H), 353062 (BK 

Name: Townsville Amateur Radio Club 
Oub Call sign: VK4TC 

Meeting place: Civil Defence Headquarters, Green 
Street, via Sidney Street, West End, Townsvdle. 

Date &.time: First Thursday of each month at 8.00 pm. 
Tutorial classes: AOCP theory each Saturday 8.30 am 
to 10.00 am held at Civil Defence Headquarters. 
Affiliation: WIA. (Queensland division. 

Net frequencies: Each Sunday 11.00 am on S3.032MHz 
and 146.0MHz FM. 7.45 pm on 3.606MHz. 

WICEN nets, Ist Sunday of each month 8.30 am on 
TOSOKHz and 53.032MHz. 3rd Thursday of each month 
7.30 pm on 3.6MHz and 53.032MHz. 

Contact; Richard Sayers, Vice-president, phone 
79 7422 (B) or 71 5348 (H). Postal, PC Box 964, Towns¬ 
ville. Qld. 4810. P. Renton, VK4PV. secreUry. 

Name; Mt Isa Amateur Radio Club. 

(Hub call sign: Not yet applied for. 

Meeting place: St. James Church of England Hall, 
Railway Avenue, Mt Isa. 

Date & time: First Wednesday in each month at 7.30 
pm. 

Tutorial classes: YRCS and AOCP. 

Affiliation: WlA, (Queensland division. 

Contact: G. N. Algie, secretary. PO Box 1101,16 Landy 
Street. Mt Isa 4825. Phone 34917. 


VICTORIA 

Name; Western Suburbs Radio Gub. 

Gub call sign: VK3AWS 

Meeting place; 265 Elizabeth Street, Coburg, Victoria. 
Date & Time; First and third Fridays of each month at 
8.00 pm. 

Contact: Les Johnson, secretary, 115 Mitchell Street, 
Maidstone. 3012. Vic. Phone 317 9245. 


Name; Eastern and Mountains District Radio Gub. 
Gub Call sign; VK3ER 

Meeting place; Mooroolbark Technical School, Reay 
Road, Mooroolbark. 

Date & Time: Last Friday of each month at 8.00 pm. 
Second Friday of each month ATV group and con¬ 
struction group meeting. 

Affiliation: WIA, Victorian division. 

Net frequency: 3655KHz each Monday 8.00 pm. 
Contact: Assistant secretary, Mr A. Bell, phone 
874 1709. Postal. PO Box 87 Mitcham. Vic 3132. 


Name: Geelong Amateur Radio-TV Gub 
Gub call sign: VK3ATL T 

Meeting place: Gubrooms, Storrer Street, East 
Geelong. 

Date 4c Time: Every Friday at 8.00 pm. 

Tutorial classes: AOCP when sufficient students. 
Affiliation: WlA, Victorian division. 

Net frequency: Channel 4 repeater V1C3RAG. 
ConUct; Bob Wookey, VIC31C. phone 21 2674. Postal, 
PO Box 520 Geelong, Vic. 3220. 


Name: Geelong Radio k Electronics Society. 

Gub Call Sign: VK3ANR 

Meeting Place: Societies Rooms. Belmont Gxnmon, 
off Breakwater Road, Geelong. 

Date k time: Each Thursday at 8.00 pm. 

Tutorial Gas^: Senior and junior members in 
electronics, Morse code and all facets of audio. 
Affiliation: WlA. Victorian division. 

Net frequencies: All bands, each Thursday night. 
Contact: George Wilson, C • i Gieltenham Street, 
Newcomb, Geelong, 3219. 


NEW SOUTH WALES 

Name: lllawarra Branch WIA. 

Gub Call Sign: VK2AMW. 

Meeting Place: Committee Room, Town Hall, Crown 
St, Wollongong. 

Date 4t Time: 2nd Monday each month, 7.30 pm. 
Tutorial Gasses; Guidance for junior members by 
licensed members. 

Affiliation: WIA. NSW Division. 

Net Frequencies: 146MHz FM, Chi FM repeater. 
Contact; Postal address, PO Box 110 Dapto 2530. 
Current Experiments: 432MHz moonbounce. in con¬ 
junction Wdiongong University College. 
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PRESENTS YOU WITH 



NEW RUSTRAK 
W DUAL 
WIDTH 
MINIATURE 
RECORDERS 


double the data 
at your finger¬ 
tips... combine 
in one housing 
two standard 
Series 200 re¬ 
corders on a 
common time 
base . . . using 
a single chart. 
Provide greater 



Model shown: 3162/ 
3144 Gas or Liquid 
Pressure and Tem¬ 
perature Recorder. 


flexibility in 
charting many 
functions in- 
ciuding current, 
voltage, tem¬ 
perature, pres¬ 
sure, events. 
Inkless rectili¬ 
near recording. 
Choice of writ¬ 
ing speeds. 
Charts, acces¬ 
sible from the 
front for easy 
notation, oper¬ 
ate tear-off or 
reroll. Accuracy 
± 2 %. 


TECNICO ELECTRONICS 



Premier Street, Marrlckvl'le, N.S.W. 2204. Tel. 55 0411 
2 High Street, Northcote, Vic. 3070, Tel. 489 9322 
Adelaide: 67 2246. Perth: 25 5722. 
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ACT 

Name: Canberra YMCA Radio Gub 
Gub Call sign: VKlYR 

Meeting place: Corroboree Park Youth Gub, Ainslie. 
Canberra, ACT. 

Date & Time: Every Sunday 2.00pm to 5.00pm. 
Tutorial classes: For youths only. Elementary, In¬ 
termediate, Advanced and construction courses. 
Affiliation: Youth Gub fostered by the Canberra 
YMCA. 

Contact: Bill Gibson, president; phone 49 7391 (H). 

LONG DELAYED ECHOES 

Here is an item from the lARU Region i News, April, 
1973. It deals with a startling new interpretation of the 
rarely observed phenomenon, “Long Delayed Echoes” 
(LDE), by a small group of engineers at EMI’s SE 
Computer Peripherals plant in Feltham, Middlesex, 
England. 

The LDE effect was first investigated by radio 
pioneers in the late 1920s. 

Tony Lawton, SE’s technical manager, is leading a 
group setting up an experiment to test a hypothesis by 
Sottish researcher, Duncan Lunan. 

Lawton and his team are conducting the in- 
vesti^tion in their own time, but with EMI’s full 
backing. Even if they disprove Lunan's theory, they 
hope to shed light on a phenomenon that has puzzled 
scientists for decades. 

The first report of LDEs was published in a letter 
dated 3rd November, 1928, by the ionosphere expert, 
the late Professor Carl Stormer of Oslo. He and an 
engineer, Jorgen Hals, observed LDEs on a trans¬ 
mission made by Dr van der Pol using the Philips 
experimental transmitter PCJJ at Eindhoven. The 
fr^uency was 9.55MHz with 15KW into a long wire 
aerial. 

The Morse letter “S” was repeated at intervals of 30 
seconds, and received almost instantaneously by 
Stormer and Hals. Also noticed was the fairly common 
one-seventh second echo as the signals circled the 
globe, but other distinct echoes were heard with in¬ 
tervals varing between 3 and 15 seconds. 

Two French workers, J. B. Galle and C. Talon ob¬ 
served LDEs in May, 1929 using a 500 watt transmitter 
on 25 metres. A description of the echoes, with delays 
between 1 and 30 seconds, was published by Galle in 
“L’Onde Electrique” Vol. 9, 1930, 

Lunan’s intrepretation of these results was 
scheduled to be published in the March, 1973 edition of 
“Spaceflight” and the key lies in the plotting of a 
simple graph for each echo sequence. 

The s^uence of transmitted signals is plotted along 
the horizontal axis, while the delay of the echo (in 
seconds) is plotted on the vertical axis. 

Stormer’s 1928 sequence, plotted in this way, gives a 
pattern which Lunan points out bears a strking 
resemblance to the constellation Bootis. 

The graphs for other sequences yield plots of many 
other recognisable stars and constellations. 

Overall, the information decoded by Lunan is con¬ 
sistent with a hypothesis that LDEs are being returned 
by a space probe that arrived in the solar system from 
the star Bootis some 13,000 years ago to search for 
intelligent life, as manifested by radio transmissions. 

Tony Lawton and his colleagues plan to put this to 
the test by beaming transmissions, probably using a 
high powered 144MHz transmitter and a high gain 
aerial. 

AMATEUR RADIO IN INDIA 

The year 1972 marked the compledon of half a 
century of amateur radio in India. In the January, 1973 
issue of the magazine “Radio Times of India’* an ar¬ 
ticle published written by G. V. Sulu, VU2GV. record¬ 
ed some of the highli^ts associated with amateur 
radio during that period. 

Credit of being Uie first Indian amateur is given to 
Sir J. C. Bose, who was experimenting with wireless 
between 1890 and 1900. He devised a generator of 
electromagnetic waves and an improvea detector to 
receive them. It is stated that he also experimented 
with VHP and microwaves. 

In 1923 the Indian Wireless Tele^aphy Act in¬ 
troduced licensing for amateur wireless telei^aphy 
stations. By 1924 there were 30 amateur stations 
operating. The Madras Provincial Radio Gub with the 
call sign 2GR was the first to broadcast programs for 
th> general public. This was followed by the Bombay 
and Calcutta clubs. 

The first radio magazine was published in 1925 and at 
the end of that year there were 42 amateur stations 
listed including club stations and the Boy Scouts 
Association of Nagpur, station 2GD. 

In 1927 the Indian Broadcasting Company was for¬ 
med and amateur stations were prohibited from 
broadcasting. The power of amateur stations was 
limited to 10 watts, operation being permitted on 210, 
120,90and 40 metre bands. Later were given the 
30 metre band. 

In 1929 the Indian Radio Society was formed in 


IONOSPHERIC PREDICTIONS FOR JULY 

Reproduced below are radio propagation graphs based on information supplied by the Ionospheric 
Prediction Service Division of the Commonwealth Bureau of Meteorology, The graphs are based on 
the limits set by the MUF (Maximum Usable Frequency) and the ALF (Absorption Limiting Fre¬ 
quency). They have been prepared for the four most popular amateur bands over a number of 
interstate and international circuits. Black bands indicate periods when circuit is open. 7,73 
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MILROURNI TO RIRTN 


141111Hz GMT 


15 16 17 II 19 20 21 22 23 24 01 02 03 04 05 06 07 01 09 10 11 12 13 


lASTAUSTTO RARRAOOS (SR) 
JOHANNISRURO 
McMURDO SOUND 
NIWOILHI 
NIW YORK 
RIO Dl JANIIRO 
TOKYO 
VANCOUVIR 
WILUNOTON 
WIST AFRICA 
WIST lUROFI (SR) 
WIST lUROn (LR) 
ADOAIDI TO SYDNIY 
RRISRANITO MILROURNI 
NRTN 
SYDNIY 
DARWIN TO SYDNIY 



.jaOMtfT.,, 


21MHz UST 


01 02 03 04 05 06 07 01 09 10 11 12 13 14 15 16 17 II 19 20 21 22 23 


lAST AUST TO RARRAOOS (SR) 

JOMANNISRURa . 
McMURDO SOUND 
NIW DILHI 
NIWYORK 
RIO Dl JANIIRO 
TOKYO 
VANCOUVIR 
WILUNOTON 
WIST AFRICA 
WIST tUROFI (U) 
WIST lUROFI (LR) 
ADILAIDITO SYDNIY 
RRISRANI TO MILROURNI 
FIRTH 
SYDNIY 
DARWIN TO SYDNIY 
MILROURNI TO FIRTH 

iXfiaiL 


28MHz GMT 


15 16 17 II 19 20 21 22 23 24 01 02 03 04 05 06 07 01 09 10 11 12 13 


lAST AUST to NIW DILHI 

TOKYO 
VAMOOUVn 
RRISRANI TO FIRTH 
DARWIN TO SYDNIY 
MILROURNI TO FIRTH 


Bombay, and operated for about three years. At the 
outbreak of World War II the 140 amateur licenses 
were revoked. In 1947, following the cessadon of 
hositilities me Amateur Radio Gub of India was for¬ 
med, promoting amateur radio among military per¬ 
sonnel. This club flourished until 1953. In 1965 the club 
was transferred to Delhi and later became the present 
Amateur Radio Society of India. 

For about five years the ARSI was the only amateur 
radio organisation in India. As the result of its activi¬ 
ties not coming up to the expectation of most Indian 
amateurs, ind^ndant clubs were formed in cities like 
Trivandrum, Bangalore and Madras and later Bom¬ 
bay. The Radio and Electronic Sdciety of India is now 
the largest amateur radio organisation in India. 

As far back as 1966 proposan were made to form a 
Federation of Amateur Rsdio Gubs. However it was 
not until the First All India Amateur Radio Convention 
held in Bombay in December, 1969 that 15 out of the 16 
amateur organisations decided to form the federation 
which finally came into being in 1972. 

The article comments that “During this half century 
no notable progress was made in operational or 
development. The impetus to activity came from the 
World War II disposal equipment. So much so, more 
than 90 per cent of the present activity is through ob¬ 
solete surplus equipment. Sophisticated equipment is 
not available and when it is it Is far beyond me reach 
of most Indian amateurs." 

A small number have constructed SSB rigs including 
transistorised versions. Only one amateur operates 
RTTY and there is one lone experimenter in space 
communication via amateur satellites. There is 
practically no VHF activity. 

In spite of the liberal policy of the Indian licensing 
authority there are only 700 licensed amateurs. This 


includes 80Grade II (novice) licenses, 30club stations 
and 30 women amateur radio operators. 

The article concludes: “It is interesting to note that 
throughout these 50years, foreign amateurs serving in 
or visiting India have made a significant contribution 
to the promotion of this scientific pursuit in our 
country," 

Your correspondent feels particularly honoured by 
being included among those mentioned. The reason 
being for attending the First All India Amateur Radio 
Convention at Bombay. 


SO YOU WANT TO BE 
A 

RADIO AMATEUR? 

To achieve this aim, why not undertake 
one of the Courses conducted by the 
Wireless Institute of Australia? 
Established in 1910 to further the in¬ 
terests of Amateur Radio, the Institute is 
well qualified to assist you to your goal. 
Correspondence Courses are available at 
any time. Personal classes commence in 
February each year. 

For further information write to: 

THE (X)URSE SUPERVISOR, W.I.A 

14 ATCHISON STREET. 

CROWS NEST. N.&W. 2065 
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THE WORLD 


by Arthur Cushen, MBE 


The popular HCJB DX Party Line program broadcast from Quito, Ecuador has 
been retimed and is now heard on Monday at0930GMT. 


The DX Party Line program for the South Pacific 
over HCJB has been carried on Wednesdays at 
0900GMT for many years, but has been moved to 
Mondays at 0930GMT. There will still be a broadcast of 
DX Party Line on Wednesday until a replacement 
program has been fitted into the schedule. This 30- 
minute program of DX Tips and other news is com¬ 
pered by Roger Stubbe and is carried on 5990, 9745 and 
n9l5kHz. 

The new schedule for HCJB Quito, Ecuador, which is 
now in effect includes several changes of frequency. 
The frequency of 21460kHz beamed to Europe has been 
dropped and has been replaced by 11925kHz from 1630 
to 2045GMT. At 2045GMT the frequency is changed to 
11845 up to 2200GMT. The frequency of 15300kHz has 
been replaced by 15315 for the period 1630-2200GMT. 
The frequency of 17755kHz has been replaced by 
17870kHz, and this frequency will also be beamed to 
Europe, 1630-2200GMT. 

The transmissions to North America include the use 
of 15115kHz from 01004)230GMT. In the service to the 
South Pacific the frequencies of 5990,9745 and 11915kHz 
carry the transmission from 0715-1100GMT, but the 
frequency 15115kHz has been dropped. The English 
program to Europe, which is also available to the South 
Pacific, is now on 11915 from 0715-1000GMT; this 
frequency replaces 11745kHz. Another transmission to 
Europe is at 0530-0715GMT; for the first hour they will 
use 9720kHz and for the balance of the program 
9710kHz. 

RADIO ANKARA SCHEDULE 

Radio Ankara has reduced its English programs to 
one broadcast a day at 2200GMT; according to the 
latest schedule the broadcast at 1330GMT has been 
deleted. The overseas service is now as follows: 


GMT 

kHz 

LANGUAGE 

0355-2200 

9515 

Turkish 

0600-1430 

11880 

Turkish 

1630-2050 

11880 

Turkish 

050(M)600 

11880 

Arabic 

1430-1500 

11880 

Rumanian 

1500-1530 

11880 

Greek 

1530-1600 

11880 

Bulgarian 

1600-1630 

11880 

Serbo-Croat 

2100-2130 

11880 

German 

2130-2200 

11880 

French 

2200-2230 

11880 

English 


KOREA CHANGES SLOGAN 

Radio Korea is now the slogan of the Korean Broad¬ 
casting System at Seoul, South Korea. In the past the 
station has used the slogan “The Voice of Free Korea” 
but, with the better relationship with North Korea, it is 
understandable that this slogan was not in keeping 
with the plans for unification. 

Radio Korea is well received in two broadcasts in 
English at 0900GMT and llOOGMT; reception is best on 
9640 and 15335kHz. The same program has also been 
heard on 6135kHz but signal strength is only fair. The 
transmission is blocked on 9640kHz by the BBC up to 
0915GMT. The mailbag session formerly broadcast on 
Sunday is now heard in the Monday program. 

VILNIUS ON 11740kHz 

Reception of Radio Vilnius, Lithuania is best during 
our winter months, and two transmissions in English 
provide good reception. The best signal has been on 
11740kHz at 2230GMT on Saturday a^ Sunday when a 
thirty minute program is broadcast. At present the 
station is operating on several frequencies at 2230GMT 


including 7150, 7260, 7290, 7310, 9620 and 9725kHz. The 
transmission at 0030GMT, broadcast on Sundays and 
Mondays, is carried on these same frequencies, plus 
9665,9745,9760 and 11740kHz. The program consists of 
news and commentary, usually followed by a talk and 
folk music of Lithuania, which is one of the Republics 
of the USSR. 


LATIN AMERICAN SURVEY 

At this time of the year reception from Central and 
South America is at peak during our afternoon 
listening, while reception in our evening is also fair. 
Chris Davis of Featherston, NZ has supplied a survey 
of reception of stations in this area, and we list below 
details on the selected countries which are of most 
interest. 


BOUVIA 
kHz GMT 


4875 1000 

La Cruz del Sur, La Paz signs-on 
at this time. 

4795 0400 

Radio Nueva America, La Paz 
heard with popular music. 

5965 1030 

Radio Nacional Huanuni with 
news at 1045. 

CHILE 

6135 1145 

Radio Universidad de Ccmcep- 
tion, music till sign on 1200. 

6190 0530 

Radio Corporacion, Santiago 
with news. 

COLOMBIA 

4755 0630 

Emisora Nuevo Mundo, Bogota 
with music. 

4865 0600 

Voz del Cinaruco, Arauca, Part 
(rf CARACOL netw(Mrk. 

4945 0445 

Radio Colosal, Neiva, 

TOLEDAR network with 
Colombian music. 

4955 0430 

Radio Nacional Bogota heard at 
this time. 

4965 0430 

HONDURAS 

Radio Santa Fe, Bogota with 
news. 

4780 1020 

Radio Juticalpa with announce¬ 
ments and music. 

4920 0430 

Radio Progresso, El Progresso. 

5875 1100 

Popular and Latin music. 

Voz de Honduras, Tegucigalpa. 

PERU 

3320 0500 

Radio Estrella del Sur, Canete 
noted at sign off. 

4785 0530 

Radio Atlantida, Iquitos with 
music. 

4895 0430 

Radio Chanchamayo, La 
Merced with Indian music. 

4995 0415 

Radio Andina, Huancayo with 
Indian music and songs. 

4975 0430 

Radio del Pacifico, Lima heard 
with sign off. 


This review is very restricted and, in the case of 
Colombia and Peru only low frequency stations are 
listed. Readers will find many other signals at this 
time on.all the regular short-wave bands from 90 to 49 
metres. We will be pleased to answer any questions on 
stations which are not listed above. 


Notes from readers should be sent to Arthur Cushen, 212 Earn Street, Invercargill, 
New Zealand. All times are GMT. Add 8 hours for WAST, 10 hours for EAST, and 12 
hours for NZ. 


WARSAW USES 6095kHz 

Radio Warsaw in Poland has two daily broadcasts in 
English to North America, heard at 0200 and 0300GMT. 
A new frequency 6095kHz has been observed carrying 
the program which is also broadcast on 15120, 11815, 
11810,9675,6135 and 6095kHz. The program is bilingual 
with English and Polish station announcements at the 
commencement of the transmission. The last 30 
minutes is in Polish. The best frequency for reception 
in this area is 9675kHz. 

RADIO CANADA SW CLUB 

Membership of the Radio Canada Short-Wave Club 
stood at 13976 at the end of 1972, according to the An¬ 
nual Report of the club. During the year the Club 
enrolled 1789 new members. Members who form the 
English speaking section total 6530; of these 3838 are in 
the United States, 943 in Britain, 759 in Europe, 80 in 
Africa, 22 in the Middle East, 52 in the Caribton and 
Latin America, 91 in the Far East, 420 in 
Australia / New Zealand and 323 in Canada. 

The Radio Canada Short-Wave Club program is 
broadcast from Montreal every Saturday at 0845GMT 
in the service to the South Pacific on 5970 and 9625kHz. 
Membership is free and further information is avail¬ 
able from the Radio Canada Short-Wave Club, PO Box 
6000, Montreal, Canada. 

DX SESSION EXTENDED 

The DX session broadcast by the Voice of Hope over 
the transmitters at Sines, Portugal has been extended 
to two sessions each Sunday. When the session first 
commenced it was broadcast at 0500GMT and then 
later retimed to 0935GMT. 

The session is now broadcast at both of these times, 
at 0500GMT on 9640kHz and at 0935GMT on 
9670kHz. Since the earlier transmission suits listeners 
in Australia and New Zealand during the winter 
months as well as listeners in North America, it is 
called “World Edition.” The second transmission at 
0935GMT is primarily for listeners in Europe. The 
transmitter power is 250kW and the transmitters are 
those of Trans Europe. The address for reception 
reports is the Voice of Hope, PO Box 5409, Paris 9e, 
France. 


MOSCOW SCHEDULE 


Radio Moscow, through its relay base in Siberia, has 
transmissions in English to Australia and New 
Zealand, using both medium and short-wave. The 
transmission time is 1100-1300GMT and the present 
frequency schedule is as follows: 


GMT 

1100-1130 

1130-1200 

1200-1230 

1230-1300 


kHz 

9730, 9750, 5960, 620. 

9730, 9750, 5960, 1250, 620. 

9730, 9750, 620 

9730, 9750, 5960, 1250, 620. 


SOUTH AFRICAN CHANGES 

Radio South Africa at Johannesburg is using two new 
frequencies in its services to New Zealand and 
Australia. Both Services are heard on 15220 and 
17805kHz daily, while 15160kHz is used every day ex¬ 
cept Sunday. The transmission time to New Zealand is 
0755 to 0850 and to Australia from 0855 to 0950GMT. The 
frequency of 15160 suffers from interference from 
Ra^o Australia up to 0830GMT. 

During the March-May period, reception of radio 
South Africa in New Zealand was very poor, with the 
signals being received one day in every thr^ and, in 
most cases, with only one frequency giving fair 
reception. 


MEDIUM-WAVE NEWS 

MEXICO: Radio XEROK on 800kHz has been heard in 
New Zealand around 0700GMT. The station formerly 
had the call sign XELO, and is a border station with 
studios in the United States and the transmitter in 
Mexico. Reception has been possible here up to 
0900GMT when there is interference from PJB Bonaire 
or 5RM Renmark. According to the New Zealand DX 
Times, the station claims to ^ the most powerful rock 
station in the world, and its programs after 0600GMT 
are automated with no news or weather. The mailing 
address is PO Box 188, El Paso, Texas. Our verification 
was received in 14 days and, according to the Manager 
Mr Jerry Hartline, the station is to increase power 
from 50kW to 150kW by September. 

TURKEY: A new 60QkW transmitter has been ob¬ 
served on 881kHz up to 1900GMT when signals are 
blocked by 4WK opening at this time. The new trans¬ 
mitter is located at ^talya. Another signal from 
Turkey on 1061kHz which has the power of 300kW is 
also heard at the same time. 

(Continued on page 125) 
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NEW RH (Radio House) 
RANGE OF MULTIMETERS 


TAPE RECORDERS A T DISCOUNT PRICES 


Book type Solid State tape recorder, operated by 2 
torch batteries. Mike Records, plays back, erases 
automatically. Size 1014'-' x 6%" x 1 Complete 
with mike arid tape $19.75. Post and packing 75c. 

V^ 9 /? dosed hoks like e book 


Tape Recorder TC-3000 battery operated model with 
mike and remote switch and tape $32.75. With A.C. 
adaptor for ‘ 240V operation. $45.00 complete. 
Packed and posted. 


MODEL RH-20 $15.00 Packing & Postage 


: ao.OOO Ohms per Volt DC. 

10,000 Ohms per Volt AC. 
Specifications: 

DC Volts: 0.2S, 2.5, 10, 50, 250, 1000. 
AC Volte: 10, 50, 250, 500, 1000. 

DC Current, 50uA, 2&nA, 250mA. 
Resistance: 7K, TOOK, 7M. 

Decibels: —10, +22 (at AC/ lOV) + 20, 
+36 (at AC/50V). Upper frequency 
limit 7KHZ 

Batteries: Two 1.5V dry cells. 
Complete with test leads 


MODEL RH-OO $20.00 Packing & Postage 

20,000 (%ms per volt DC. ^C 
10,000 Ohms per volt AC. 

DC Volts; 0.5,2.5,10,50,250,500,1000. 
AC Volts: 10, M, 250, 5()0, 1000. 

DC Current: 50uA, 5mA, 50mA, 
500mA. 

Resistance; 5K, 50K, 500K, 5M. 
Decibels: —rlOcffi + e2dB. 

Accuracy: DC 3pc. 

AC 4 per cent (of full scale). 
Batteries: Two 1.5V dry cells, 
size AA, “Eveready”-915. 

• Overload inrotected by dual silicon diodes o Double-jeweUed ±, 2 
p«- cent meter o ^1 per cent temperature-stabilised film 
resistors a Mirror scale. 


MICROPHONE 


MODEL RH-60 $29.00 Packing & Postage 

$ 1.00 


50,000 Ohms per Volt DC. 

10,000 CKims per Volt AC. 

Specifications: 

DC Volts: 0.25,2.5,10, 50,250, 
500, 1000. 

AC Volts: 10, 50, 250, 500, 
1000. 

DC Current: 25uA, 5inA, 
50mA, 500mA 

Resistance: lOK, lOOK, IM, 
lOM. 

Decibels: —10 +62dB. 

Accuracy: DC +3 p.c., AC 
±4 p.c. (of fuU scale). 

Batteries: Two 1.5V dry 
cells. Overload protectea. 


MODEL RH-100 $39.75. Postage $1.00 

100.000 Ohms per Volt DC 10UK)0 Ohms per Volt AC 
o Overload'protected by dual silicon diodes # Double- 
jewelled ± 2 per cent meter • ± 1 per cent tem¬ 
perature-stabilised film resistors • Polarity 
changeover switch o Mirror scale o Instructions for 
operation with circuit diagram. 


SPECIFICATIONS: 

DC Volts: 0.6, 3, 12, 60, 300, 
600, 1200 (100,000/'V). 

AC Volts: 6, 30, 120, 300, 1200 
(10,000/'V). 

£>CCurrent: 12A, 300A, 6mA, 
60mA, 600mA, 12 amps. AC 
Current 12 amps. 

Resistance: 20K, 200K, 2M, 
20M. 

Decibels: —20 to -fl?, 31, 43, 
51, 63. 

Accuracy: DC ±3 per cent. 
AC 4 per cent (of full 
scale). 

Batteries: Two 1.5V dry 
cells, size AA, **E^veready’* 
915. 


' HANDYMAN'' RH 150 $1L50 

CHECKED PACKED 
& POSTED $12.00 


Pocket-size 3y4’^ x 4%” x iy 4 ”. 
Instruction sheet and circuit. 

SPECIFICATIONS: 

DC Volts: 2.5, 10, 50, 250, 1000. 

10,000 ohms per volt 
AC Volts: 10, 50, 250, 500, 1000. 

DC Current: .1, 25, 250mA. 
Resistance: 20K and 2M. 

Decibels: —2()db, +62dB, 0.7KHz. 
Capacitance: .0001, .01, .0025, .25uF 


SPARE 
REELS 
OF TAPE 
3 " REELS 
225 feet 50e. 

3 " REELS 
450 feet 80c. 


3V4" REELS 
OF TAPE 
200 feet 50c 

300 feet 75c. 

400 feet $1.00 


|. 


RADIO HOUSE PTY. LTD. 


306-308 PITT STREET 61-3832 26-2817 760 GEORGE STREET SYDNEY. 211-0171 
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SOUND PROJECTORS 

Cinevox Prefect and Harmour and 
Heath 16mm In good working order. 
240v operated, complete with speaker 
and amplifier. 

from $115.00 

CIRCULAR SLIDE RULE 

S^ain diameter. Will do the same work 
as the conventional slide rule, in¬ 
struction book included. 

from $1.60 tach 

Post 12c. 

P.M.G. TYPE TELEPHONES 

Standard desk type with magneto bell 
calling device. Range 30 miles. Uses 
standard batteries at each phone. Any 
number can be connected together on 
single line. 

$25.00 

(2 TELEPHONE SETS) 

30c. cartage to rail. Freight payable at 
nearest attended 'railway station. 
Please note we are now able to include 
<4 mile of twin telephone cable FREE 
with each set of phones. 

WHIP AERIALS 

3 Piece. Tapers from 1" x ’V" No Base 
$4.95 Shop Sales Only 

66VTVM 

University Graham Tested $45 Post 
$1.00 

MINIATURE 

ELECTRIC MOTORS 

1'} to 3 volts DC. Ideal for model 
boats, cars, planes, etc. Strong torque. 
Only 

65c. each or io for $4 
(Post 12c.) 

TRANSCEIVER 

(2-way radio) R.C.A. America RT 68, 

24 volt, operated 10 watt output 38- 
54MHz F.M. crystal locked- Trans¬ 
mitter and receiver using frequency 
synthesiser in lOOKHz; step 10 channel 
per MHz with power supply, $4S. 60c 
cartage to rail. Freight payable at 
nearest attended railway station. 

TRANSCEIVER 

(2 way radio) 62 set, 12V, operation, 
ideal Hams, etc. 1.6 to 10MHz. Crystal 
locked or VFO controlled- 5 watt 
output. Complete with antenna, 
headphones and mike. $60. 30c. car- 
tage to rail. Freight payable at nearest 
attended railway station. 

SMITH'S BRASS (English) SHIPS 
CLOCKS 

8-day, no bell, $37.S0 each. Post NSW 
$1.15. interstate $1.70. 

PRISMATIC COMPASSES 

Genuine ex-army Mk 3, liquid dam. 
ped, as new $27.S0. Post NSW 95c. 
Interstate $1.15. 

COLLINS TRANSCEIVERS 

Auto-tuned 100-150MHZ. 10 channels. 

$65.00 

AR7 RECEIVERS 

WITH ONE COIL BOX $45.00 
Complete with Power Supply and 5 

Coil Boxes $115.00. Freight payable 
at nearest attended RIy. Stn. 

LAVOIE HETERODYNE 
FREQUENCY METERS 

10 lOOMHz. LA5 S2S0. 

100 500MHZ. $350. 

ADLER FREQUENCY 

METER 

100KHZ.20MHZ $95 

4 DIGIT RELAY 

COUNTERS 

50 volt DC, suit slot car. Lap counters, 
etc. 

$1 utS each. Post I8c. 


NIBBLINO TOOL 

Cuts sheet metal tike a punch and die. 
trims, notches and cuts to any size or 
shape over 7 16-inch. 

ONLY $6.50 

Post 74C. 


NIPE CELLS 

1-2 Volt, fully charged. 4in x 3in x lin 4 
AH. 

SI each. 

Post N.S.W. 25c. interstate 35c. 
3.6V lOAH, set of three batteries in 
wooden holder, S7.S0 per set or S2.S0 
per battery 1-2 volt lOAH. 

Post N.S.W. $1.10; Interstate $2.72. 



P.M.G. TYPE KEY SWITCHES. 
45c each. Post 24c. 


TELESCOPES 
ZOOM FOCUSING 

25 X 30 $19.9$ — 40 X 40 $28.95 
POST NSW 9$C INTERSTATE $1.45 


VALVES 

BRAND NEW 

IN CARTONS 

special discount for quality 


807 

$1.50 

CV850 

$1.50 

65N7GT 

95c 

1H6G 

50c 

5U4G 

95C 

832 

$5.00 

EF50 

75c 

6AK5 

$1.50 

5Y3 

$1.99 

6X4 

$1.00 

6C4 

SOc 

VR65 

50c 

2x2 

75c 

VT4C 

75c 

6AG5 

SOC 

80 

$1.25 


Please add postage 



on all articles 







MINE DETECTORS 

Ex A.M.F. with Instruction Book. 
Complete in wooden case, ideal for 
plumbers, councils for locating buried 
pipes, etc. Freight payable at nearest 
attended railway station. * $39.00 


BATTERY CHARGERS 
BRAND NEW WITH METER 

plugs into 240V power and gives both 
6V and 12V DC output. 4 amps with hi, 
medium and low charges. 
Dimensions, 9" x5" x5"$35 value only 

$27.50 

Post NSW $1.00 interstate $1.50 


COMMAND TRAN¬ 
SMITTER 

4 to5.3 M-HZ $19J50.Po8t NSW 
$1.25. Interstate $ 1.44. 


RADAR TRANSCEIVER 

X BAND WITH KLYSTRON 
ETC. $45.00 


TRANSMITTERS ARC 49 

100 165 M/CS $25.00 



TELESCOPES 

60 magnification with a 
60mm coated obitctive lens. 
With tripod. 

$29.50 

As illustrated. 

Postage $1.20; Interstate $1.45. 


TELESCOPES 

40 X 40 with Tripod. 

$7.95 

Post N.S.W. 95c; Interstate $1.45 


BC22I 

Frequency Meters. 

$35.00 

WALKife TALkl^^ 


2-way radio, 7. transistor, PMG ap¬ 
proved, set of 2 only $47.50 
Post NSW $1.00 e transistor $55.00 
Interstate $1.20 


SMALL COMPUTER 
PANELS 

3in X 2in containing 2 valves, qty. of 
resistors, etc. 

ONLY 75c. 

Post 24c. 


ELECTRONIC FREQUENCY 
COUNTER 

Austronic type DFC.4 240V 50 cycle 0- 
100KHZ $150 


IMPELLER PUMPS 

New gunmetal body, Stainless Steel 
Shaft. Neoprene Impeller. Up to 15ft. 
Lift, suitable for almost any type of 
liquid. Self priming. Ideal boat bilge 
pump, sullage drains, etc. Approx 
size 8" X 5". 

$19.95 

Va" $22.75 

$27.50 

Post NSW $1.20. Int. $1.90. 


AW.A aF.O. TYPE R7077 

$30.00 


1-800 CYCLES 
1-13 K/ CS. 


CONDENSER LENS 

2»ain DIAM. 2in FL. $1.50 each. Or 
$2.50 per pair. Post 24c. 


CHASSIS PUNCH SET 
Five sizes: H-inch, ^4.inch,'»s inch, 1- 
inch and I’v-inches. With taper 
reamer. 

$9.50 

Post, $1.15 


SELSYN MOTORS MAGSLIP 

Mk. II. $5.25 ea. 

No. 19 TWO-WAY RADIOS. 
Power supply, accessories, etc., $3$. 


BINOCULARS 

PRISMATIC. Coated Lenses. Brand 
new. Complete with case. 

7 X 35 Wide Angle. $34.50 

8 X 40 Wide Angie. $39.50 

7x50 . $28.65 

10x50 $29.60 

12x50 $30.60 

20 x 50...-. $34.45 

Post N.S.W 95c; Interstate $1.45. 

" 3000 TYPE RELAYS ” 

P.M.G. 200 Ohms —1,500 Ohm 
Coils. $1.25 each. Post 24c. 

TOGGLE SWITCHES 

Brand new, 3 amp, 240 volt. S.P., S.T. 
39c each or 10 for $3. 

Add postage. 

Cintei Oscillator and Electronic 
Counter, type 388. $250. 

SPECIAL lucky dip valve offer, 15 new 
valves in cartons for only $2. We 
haven't got time to sort them, so you 
reap the benefit. 

Post 75c. 

CONDENSER LENS 

V^indiam. 1’ jFL.SOc each. 
Postage 24c 


SCOTCH BRAND RECORDING 
TAPES USA 

EX ABC Va" Polyester 
2<00tT. on lOV*" reels $3.95 
Post NSW 4Sc. interstate 75c. 


SOLENOIDS 

Plunger Type 12V 300MA. Suit 
electric camera control, miniature 
trains, radio, etc. 

$1.25. Post 24C. 

200 MA 24 volt, »8in push movement. 
$1.25. Post 24c. 


ZOOM FOCUSING 
MICROSCOPE 

Battery and mirror illuminated YOOx 
magnification. Complete with 
dissecting kit si ides etc. 422 50 
Post NSW $1.00 
lnt.$1.25 


FIELD STRENGTH METERS 
144M/CS. $12.50 


TEN CHANNELS 
VHF TRANSCEIVER 

Types TR 1934 100-125 MHz and TR1935 
125-150 MHZ. 28 volt DC Operated AM 
single crystal locks both TX and RX on 
same channel complete with 
generator. $33.00 


RECORDING TAPES 

TOP QUALITY. BRAND NEV^^ 


3" X 150' . 

.75c_ 

. . 12c 

3*4" X 600' ... 

. 1.75 _ 

. . 13c 

5" X 900'. 

. 2.20 . 

. .13c 

5" X 1800' ... 

... 3.99 . . 

. .13c 

7" X 1200'. 

. . .. 3.25 . •. . 

. .24c 

7" X 2400'. 

... 5.80 . . . . 

. .74C 

7" X 3600' ... 

6.99 . . . 

. .74C 


CASSETTE TAPES 

C60 99c C90 $1.75 C120 $1.95 
Post 13c. 


Crystal Earphone. 


Cassette head cleaners . 


$1.50 


Small Lapel Microphones, ea. 
Post 24C. 


AIRCRAR MAGNETOS DELCO 

Magnetos, newcond, 12 cyls, $15 ea. Post 
NSW $1.20, interstate $1.95. 


BYER77 Mk. 1 

Rack Mounting Tape Recorder ex 
A.B.C. 7»2.15 ips. Full track tested 
$150. 


BC348 RECEIVER 


$80.00 


Marconi Video Oscillator type TF885A 
0-12 MHZ. $75. 


A.W.A. SIG GENERATOR 

UHF 140 300 MHz $65.00 


Pye 4 Channel Crystal Locked 
0$ciIlator. 1.5 30 MHz New.$25 


TRANSPONDER APX6 

with Lighthouse Tubes. Can be con 
verted to 1200 MHz. $17. 


522 Tranceivers 
100-150M/ CS 

$35.00 


Cossor Double Beam Oscilloscope 
1035. Tested. 

$150 


Deitch Bros. 

70 OXFORD STREET, SYDNEY 2010 


SORRY, NO CO D. 
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CORRESPONDENTS 


CAPACITOR MARKINGS: I recently had some in¬ 
stability trouble with my superhet receiver which was 
correct^ by changing the oscillator emitter by-pass 
capacitor. The markings on this capacitor are difficult 
to interpret and I am confused at^t their meaning. 
Can you help me break the secret code please? (R.T., 
Nambour, Queensland.) 

®We agree that some component markings are 
confusing for the beginner, R.T., even though we do our 
best to keep readers up to date on these things. The 
code you describe — the combination “10” followed by 
a third figure, eg 104 — is fairly common overseas and 
is being encountered more and more locally as com¬ 
ponents are imported. It is to be interpreted as 10 
followed by the number of ciphers (zeros) indicated by 
the numter. Thus 104 becomes 100000, meaning 
lOOOOOpF or O.luF. This code was dealt with in a short 
article, “Reading Capacitor Codes” in the June 1909 
issue. (File No. 8 / LT / 9). Copies are available for 50c. 

ABBREVIATIONS: Could you please tell me what 
“SPST”, “DPST”, “DPDT”, etc mean regarding 
switches and relays. Also, what is the best way to 
^ remove enamel from copper wire? I have heard that 
TV sets emit radioactive waves, which are dangerous. 
Is this true’ (N.D., Cooee, Tas.) 

® The abbreviations resprotively stand for single pole 
single throw, double pole single throw, and double pole 
double throw. These refer to the number of individual 
contacts in one unit, and the number of positions they 
may occupy. The simplest way to remove enamel from 
wire is to scrape it carefully with a razor blade. TV sets 
do not “emit radio active waves”. They can generate 
some soft X-rays in the EHT section, and is more likely 
to occur in colour TV sets because of their higher EHT 
voltage. The amount of energy actually radiated, 
however, is very small—well below the “worry” level 
laid down by the World Health Organisation. Stringent 
precautions are taken in the design oi sets to ensure 
that most of the rays are absorbed, and do not even 
emerge from the cabinet. 

POWER: 1 follow the hobby circuits in the magazine 
with a great deal of interest. In particular, I liked the 
Steam Whistle and the Chuffer. However, the power 
output of these is very low, and I would like your 
reader’s suggestions as to how to increase the power to 
about ten watts with a minimum of components. Any 
volunteers? (C.N., Denmark, WA.) 

® We suggest one of the power modules as used in the 
Playmaster 136 stereo. While the power is slightly 
more than you specify (13W) it represents one of the 


most economical amplifiers available. Of course, 
readers are free to comment 

REMOTE CONTROL: I wonder whether EA has ever 
published constructional details of any solid state 
remote control transmitters and receivers. More 
sp^ifically, a multi-frequency transmitter selected by 
switches and a corresponding receiver to switch by 
relays 240V incandescent bullra. I only want operation 
over a few hundred yards. Thank you for excellent 
reading. (W.G., Cronulla, NSW.) 

® While it is not specifically what you require, our 
remote power control transmitter and receiver, 
decribed in October and November 1970 (File Nos 
2 MC 6&7), is the closest we can come. It is two 
channels, primarily intended for remote control of 
garage doors. If you are really keen, you may be able 
to add more channels to the system. 

MULTIVIBRATORS: I wish to thank Ross Tester for 
his articles on Multivibrators in Elementary Elec¬ 
tronics. I always wanted to build one but never got 
around to it, because many books pass over them as too 
obvious, or treat them with so many equations that it 
appears too difficult. The diagram on page 80 of your 
Oct 1972 issue shows only symbols, so I worked values 
out with the aid of a Philips handbook, including two 
pots for increased control over the waveshapes. 
Ihanks again for the enjoyment I have had. (G.G., 
Carlingford, NSW.) 

($ Thank you, G.G., for writing to express your ap¬ 
preciation. We are pleased to see that Elementary 
Electronics is proving useful. By the way, the 
November 72 issue continues the discussion on 
multivibrators, with practical circuits. 

KIT PROBLEMS: I recently purchased a kit for the 
Playmaster 132 Amplifier and would appreciate an¬ 
swers to a few problems: Is there a special iron 
required for soldering transistors. The boards appear 
to be coated with a varnish, does this atfect the 
soldering. Should the heatsinks be insulated from the 
printed wiring board and how do I utilise the locating 
bushes supplied with the transistors. The brass spacers 
supplied with the kit were not tapped. (H.S., Ash¬ 
burton, Vic.) 

® Thank you for your letter, H.S. and we shall en¬ 
deavour to answer your questions in turn. The most 
suitable iron for electronic assembly work would be 
around the 20-30 watt mark, with a wide variety of 
mains or low voltage types being available. TheVe is a 
risk of damage to semiconductors due to leakage 


currents for mains voltage irons and some rapid heat 
types in equipment already connected to the mains 
earth, but there is little risk in equipment under con¬ 
struction. 

The varnish-like coating on the printed wiring boards 
has a twofold purpose; it protects the copper from 
tarnish whilst in storage and acts as a flux during 
soldering operations.* In this particular amplifier the 
collectors of the two output transistors are the loud¬ 
speaker connection and as the collectors are elec¬ 
trically common to the device case, the transistors do 
not require insulating from the heatsink using the 
bushes supplied. But the heatsink must not touch the 
chassis or any other earth point, as this could lead to 
transistor failure. 

If the brass spacers supplied with the kit are not 
tapped they are most likely clearance spacers and may 
be used with a longer screw passing right through. 

MUSICOLOUR: I have completed your Musicolour 
and it works very well exc^ that when the lights 
flicker an annoying crackle is produced both on my 
radio and on my stereo. I am usi^ incandescent lamps 
and am wondering whether any type of filter could be 
used to remove this as it is just enough to be a 
nuisance. (D.M., Campbell’s Bay, NZ.) 

® In cases like this we are suggesting the use of a 
suppression filter. This uses only two components, 
details for which were given in these polunms last 
month (pl25.) Note that like most other projects of this 
type using a triac or other thyristor device for swit¬ 
ching, the circuitry should be in an earthed metal box, 
or a filter w<xi’t of much use. 

DEAD LETTER: A copy of the magazine addressed to 
Mr R. Worl, 67 Conrad St, St Albans, Victoria, 3021, has 
been returned by the postal authorities marked “left 
address.” Would Mr Worl please advise us of his 
present address. 

ELECTRONIC CALCULATOR: Do you intend 
publishing the design of a portable electronic 
calculator? It would need to add, subtract, multiply 
and divide, with a six figure accuracy. I am sure it 
would be of wide interest to the readers. (D.S. Geelong 
Victoria.) 

®We are keeping a close watch on developments in 
this field, being well aware of the interest in 
calculators with the availability of suitable ICs and 
readout devices. However, before we can publish a 
design we will have to be sure of a ready supply (tf 


“ELECTRONICS AUSTRALIA” INFORMATION SERVICES, 


As a service to readers “Electronics Australia" is able to offer: (1) Project 
reprints, metal work dyelines, photographs, printed wiring patterns and other 
filed material to do with constructional projects and (2) A strictly limited degree 
of assistance by mail or through the columns of the magazine. Details are set out 
below: 

PROJECT REPRINTS: These cost 50c per project. Reprints are available for all 
projects, but no material can be supplied additional to that already published. 
Reprints can be supplied more spe^ily if they are positively identified and not 
accompanied by technical queries. Material noton file can normally be supplied 
in photostat form at 30c per page. 

SUBSCRIPTIONS. BINDERS, HANDBOOKS etc: These are handled by 
separate departments. For fastest service, send separate orders to the depart- 
rnents concerned 

PHOTOGRAPHS, METAL WORK DRAWINGS: Original photographs are 
available for most projects. Price: $1 for Gin x Sin glossy print. Metal work 
dyelines are available for most projects. Price: $1 These show dimensions and 
positions of holes and cut-outs, but give no wiring details. 

PRINTED WIRING PATTERNS: we can sup^y transparencies, actual size, 
sitive or negative, as specified Price: 50c. VVe do NOT deal in manufactured 
ards. These are available from advertisers. 

BACK NUMBERS: As available. On issues up to six months, face value. Seven 
months to 12 months, face value plus 5c. Thirteen months or older, face value 
plus 10c. Postage and packing, 10c per issue extra. Please indicate if a PROJECT 
REPRINT may be substituted if the complete issue is not available. 


REPLIES BY POST: These are provided to assist readers encountering 
problems in the construction of our projects published within the last two years. 
Note, particularly, that we cannot provide lengthy answers, or undertake special 
research or modifications to basic designs. Charge: 50c. Inclusion of an additional 
fee does not entitle correspondents to special consideration. 

OTHER QUERIES: Technical queries outside the scope of “Replies by Post" may 
be submitted without fee and may be answered in the magazine at the discretion 
of the Editor. Technical queries will not be answered by Interview or telephone. 
COMMERCIAL EQUIPMENT: “0ectronics Australia does not maintain a 
directory of commercial equipment, or circuit files of commercial or ex-disposals 
equipment etc. We are therefore not In a position to comment on any aspect of 
such equIpmenL 

COMPONENTS: “Electronics Australia" does not deal in electronic com¬ 
ponents. Prices, specifications, etc should be sought from appropriate ad¬ 
vertisers or agents. 

REMITTANCES: These must be negotiable in Australia, and should be made 
payable to “Electronics Australia". Where the exact charge may be in doubt, we 
recommend submitting an open cheoue, endorsed with a suitable limitation. 

POSTAGE & PACKING: All charges shown Include postage and packing, unless 
otherwise specified. 

ADDRESS: All requests for data and information should be directed to the 
Assistant Editor, “Bectronics Australia", Box 157, Beaconsfield 2015. 
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N«w All 
Silicon 

30 / SOW PA 
POtTAOLE 
AMPilFIER 

12-16V, two inpuH, 5mV and lOOmV. 
Dimansions 6Vyin W X 3%in H x 6^/^in D. IS* 
Ohm output, NO 7630,161. For 13S, 250,500 
ohm output. No 763A, 564. For 240V 
operation 533 extra. 

low PA amplifier similar to above, 4 ohm 
output, 240V operation. No 7200, $45. 
Freitht extra._ 

CD IGNITION COIL 

For EA (Fraser) circuit. Mounted on 
strono fibreoiass printed circuit coded (or 
all other components. Polyester film layer 
insulation. Connected and tested. For 
standard distributor. No 757; for photo cell 
distributor. No 716. $• each. Pestafe Me 
each. 





HCS. COMPLETE 
OO-IT-YOURSELF 

Ikits 

Peak reception. 
Low* price. No ex¬ 
pensive test equip¬ 
ment. Everything 
fits. 1964 RF Trans 
porta 7. 

Complete kit — No640 $43.50 

Portable car radio. Identical to 640 above, 
plus extra switch and car coil, etc. No. 642 

$46.00 

Postage $1. 

(Write for booklet on 640 and 642.) 

NEW TRANSISTOR PREAMP KIT 

SIZE 3 X 2 X 1 in, 2 req. for stereo. 

LOW IMP input, 2 trans, 672C 
Wired ready for use, 6720 
HIGH IMP,2trans,600C 
Wired ready for use, 6000 
HIGH IMP Silicon, 3 trans, 602C 
Wired ready for use, 6020 

Postage 10c each. Write for data. 


$7.00 

$8.50 

$7.00 

$8.50 

$8.50 

$ 10.00 


COILS ond IFt dSSKHt 

Aerial, RF.Osc and IFs $2.20 

Ferrite aerial $2.50 

No. 265 Universal tape Osc coil $6.50 

Postage lOc* Write for details and price. 


ALL PRINTED CIRCUITS 
SINCE 1960 now availoblo 

Clearly coded for easy assembly. Accurate to size. With parts list. Im 
mediate despatch. 

e Accurately machine printed and etched, 
a Specials to your drawing, 
a Phenolic or fibreglass — gold or tin plated, 
e Special manufacturers packs of 10. 
a Order direct or write for blueprints list, 
a Add 20c postage. 


All printed circuits for EA, R 
available. 

LATEST P C's 


8i H, ET, Philips and Mullard projects 


831 EA 72/P3 
829“TA 72/T20 
805 EA 72/P6 
S2.0O ea 


827 ET021 

828 ET023 
830 EA 72/R2 
832 EA 71/A8 


834 ET026 
795 ET025 
82.50 ea 

835 EA 72/T3 

836 EA 72/MX6 


847 72/GC 
796 71/$A4A 
858 73/3C 

860 73/01 

861 ET1416 


82.50 

82.50 

82.50 

81.50 
83.00 


HI-FI RROADCAST TUNER UNIT 
4 TRAN$l$TOR$-~HIGH 
SENSITIVITY 


RF, mixer, IF power detector. Adjustable aerial coupling with 461 
Dial, knobs, switch pot and whistle filter. Can be altered to 8, 9, 10 or 
11 KHz. Complete as Illustrated no. 474D, $35 + Freight 




10W STEREO 

MULLARD 
10 + low RAAS 

With output transistor PROTECTION. Frequency 
response 40HZ to 30K Hz. Distortion 0-5 per cent. Treble, 
bass boost, 20dB. 

Complete kit of parts. No. 480C $74.80 

Wired and tested. No. 4800 $79,00 

Cabinet as illustrated extra $10.00 

Magnetic pickup preamp, No. 7620 extra $11.50 

inbuilt BC tuner with w / filter extra $35.00 

Plus freight. Write for brochure. For special Saturday 
demo, ring 59 6550. __ 


3 


TRANSFORAAER 

Tap 6V and 9V at lOOmA. 

Filter capacitors, rectifier, 
resistor, etc. $7.00. Post 20c. 


NEW STEREO MAGNETIC PRE-AMP 

Hum free, 5mV input, 250mV out. Size 3ln x 
2in X lln. Wired ready for use. No. 762D. 
$12.00. Post 10c. 


w 

4 


NOISE FILTER 

for radio and TV 

No. 27 line filter, 2A $9.00 
No. 29, lOA. NO. 29B, 20A 
line filter $35 

No. 30 pulse fitter, 2A 

$ 12.00 

No. 11 aerial filter $14.00 
Order direct. Pack and post $1.00. 


CRYSTAL, CERAMIC STEREO 
PRE-AMP 

In 80mv., out 250mv. Bass and 
treble 20db. 

Part No 722C — $26. 

Part No 722D — $28.Wired ready for use. 
Plus Post 80c. 


NEW BASS BOOST 

4.TRANSISTOR STEREO AMP 
Unity Gain: 

400Hz, OdB Connect between your 

100Hz, 5dB preamp and main amp 

50HZ, 9dB No. 7910, $11.00. 

30Hz, l4dB _ Postage 20c. 

WHISTLE FILTERS 

Part No 128, 8 / lOKC, Top Cut, $4 
Part No 129, 10KC, Notch, $5 
Plus Post 20c. 

LATEST PRINTED CIRCUITS 

843 72 SA10 $2.80 

852 72 SA9 $2.50 

853 72 MIT $2.50 

850ETO34A $2.60 

Plus post 20c. 

DIAL KIT Plavmaster 138 $4.50 post 20c. 


_ Order by mail. Cheque or Money Order (add postage) direct to: — 

K.C.5. RADIO PTY. LTD., 651 FOREST ROAD. BEXLEY, N.S.W. 2207. 587 3491 


THE NEW TOKAI 


ALL SILICON 
13 TRANSISTOR 

TC-1607 

PETER 

SHALLEY 

127 YORK STREET. 
SYDNEY 

29-3767 

29-7021 





ft/ s ^ ^ 


SPECIFICATIONS 

13 transistor 2 diode 1 varistor 
1 thermistor 

27 MHz citizen band 3 channel 
Receiving Section: 

Crystal Controlled Superheterodyne, 
RF Amplifier, Squelch, Noise Limiter, 
Ceramic Filter. 

Transmitting Section: 

Crystal oscillation final collector 
modulation system. Call-Signal. 

Push to talk system 
Telescopic antenna 
2%” PM dynamic speaker 
Earphone, external Mic., antenna, 
power and charge. 

90 width X 43 depth X 210 length 
(m / m) 

1.05 kg. w/o battery 
Frequency tolerance: ±0.005% 
Sensitivity (S/N=s10dB): 2 uV 
Audio power output (Max.): 700mW 
External speaker impedance: 8 ohm 
Intermediate frequency: 455 KHz 
Frequency tolerance: ±0.003 % 
Final power input: 2 watt 
External antenna impedance: 50 ohm 
External Mic. Impedance: 2 K ohm 
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ANSWERS 


compatible components to avoid disappointing would- 
be constructors. 

Another factor to take into account is the ready 
availability of pocket calculators in the $60-$70 price 
bracket. 

( ATIIODK RAY TUBE DATA: I recently purchased a 
VCR 112 cathode ray tube and cannot find any in¬ 
formation on the base connections or operating 
voltages. Can you help with any information? (M.B., 
Eltham. Victoria.) 

®The VCR 112 is equivalent to the CV1112 and is a 
fairly popular tube among those on the disposal 
market. However, you would be well advised to 
establish that it is in working order before building any 
equipment around it, as tubes of this vintage stand a 
good chance of being soft or “gassy”. For the same 
reason it would be a good idea to obtain a good spare if 
you intend putting the tube to serious use. The ratings 
and connections are as follows; Heater, 4V lA, pins 2 & 
3 with the cathode common to pin 2. Grid 1, -60V, pin 1. 
Anode I, 200V, pin 4. Anode 2, 565V, pin 5. Anode 3 
3000V, side cap 3. Deflection plates XI and X2, pins 6 
and 7, Yl and Y2, side caps 1 and 2. The deflection 
sensitivity is very low, requiring approximately lOOV 
per inch on the X plates and about half that on the Y 
plates. A base connection diagram is shown below. 



FM CONVERTER: Have you ever published an FM 
converter to enable TV sound to be received on an FM 
receiver (88-l08MHz). (P.B. Collaroy Plateau, NSW.) 

®We have not described any sound-only receivers. 
Such a converter would have to be either a multi-band 
type, or spot frequency, as the TV channels cover such 
a wide#ange (including the 88-108MHz band.) You 
should already be able to receive channels 3,4 and 5 on 
your 88-108MHZ receiver. 


.AMPLIFIERS: I know you have many plans for hi-fi 
amplifiers, but do you luive any for guitar amplifiers? I 
thii^ your magazine is great! (B.S. Balwyn, Vic.) 

® We certainly do, B.S. The Playmaster 116, described 
in June 1967 (File No 1 / GA / 8) is a forty watt am¬ 


NOTES & ERRATA 

PLAYMASTER 138 PROGRAM SOURCE (December, 
1972, File No 2/TU/33) & TUNER-RECEIVER 
(February, 1973, File No 5/ MTR/ 1). Some readers 
have experienced instability in the RF amplifier and 
this may be cured by shunting the 150 ohm source 
resistor of TR2 with a capacitance of between .OOluF 
and .OluF, using the minimum required value. The 3El 
toroid for the aerial system measures 36mm OD x 
23mm ID x 15mm thick and Philips catalogue No is 4322 
020 36570. 

PLAYMASTER 136 STEREO AMPLIFIER 
(December 1972, January 1973, File Nos 1 / SA / 39-40); 
The circuit and parts list in the December 1972 issue, 
and subsequent errata notes, have confused a few 
readers in regard to certain components. To clarify the 
situation the following erratum has been prepared to 
completely supersede the erratum of May 1973. The 
May 1973 erratum should now be regarded as not 
having existed. 

The earthing point for the two .OluF RF by-pass 
capacitors across the power transformer is not 
critical. They may be connected to the chassis bolt as 
shown in the January (p5l) diagram, or direct to the 
transformer centre tap terminal as might be implied 
from the December (j^) circuit diagram. The trans¬ 
former centre tap connections ARE critical and must 
be as shown in the January diagram. As stated in the 
text, the earth point for the whole system should be 
adjacent to one of the DIN sockets. 

The entry of 2 only 0.47uF 50VW vertical electrolytics 
in the Main Section parts list is in line with what was- 
used in the original. The polarity was not shown in the 
diagrams, but the positive should connect to the 
collector of the transistor. Polyester capacitors could 
be substituted if on hand. 

The Pre-amplifier parts list calls for 2 only 2.2uF 


plifier; the Playmaster 117 (July 67, 1 GA 9) is a 
sixty watt version of the same amplifier. Both these 
are valve types. A solid state fifty watt amplifier, the 
Playmaster 125, was described in July and August 1969 
(File Nos 1 GA 17&18.) More recently, we have an 
IC amplifier the Playmaster 134 ( 20W), October 1972, 
1 GA 19 and a version of the same amplifier in the 
May 73 issue using discrete transistors (1 GA 20). 
Reprints are available from the Information Service. 

(iUITAR AMP: Could you forward me a project 
reprint for a 100 watt guitar amplifier, and a suitable 
preamplifier. I will pay for the cost by return mail. 
(E.J. Redwood Park, SA.) 

vJ^The largest guitar amplifier we have described is 
our Playmaster 117, with an output of 60W (July 1967, 
File No 1 GA 9.) While this is less than you specified, 
we must point out that it represents a drop of only 
2.2dB, a change which would not normally be audible. 
Looking at it another way, if 60W is inadequate in a 
particular situation, an increase to lOOW will not im¬ 
prove results significantly. Something like 250W would 
be required to achieve a worthwhile improvement. 

PROJECTS: I am a tertiary student and this year have 
to build an electronics project in physics. I am plan¬ 
ning to build either a metal detector or a car burglar 
alarm. I was wondering if you have any circuits for 
either. (H.L. Willow Grove, Vic.) 

® A metal detector was described in the January 1970 
issue (File No 3/ MS / 20) while a car burglar alarm 
was included in the reprints of popular automotive 
“Reader Built It” projects in the June, 1970 issue (File 
No 3 / MS 23.) Reprints of either of these articles are 
available for 50 cents through the information service. 

PLAYMASTER: I have just built the 3 watt amplifier 
published in the March issue and found it gives ex¬ 
cellent results. 1 want to build it as a separate standing 
unit — ie, the Playmaster 137, and would like to know 
where I could buy a front panel for this unit. Can one 
buy low priced stereo cassette players to be used with 
this amplifier, preferably in kit form? By the way, 
yours is an excellent magazine. (P.S., Beverly Hills, 
NSW.) 

® Any of the main parts suppliers in Sydney should be 
able to supply you with a front panel. Closest to you 
would be Edge Electrix at Burwood, and Pre-Pak at 
Croydon. Alternatively, other suppliers such as Radio 
Despatch (City), John Carr & Co (City) Kitsets Aust 
(City & dee Why), and Dick Smith (St Leonards), all 
stock parts for our projects. We do not know of any kit- 
form cassette player — the firms listed above might be 
able to help in this regard. Thank you for the com¬ 
pliments. 


50VW electrolytic capacitor^. This should be changed 
to read 2 only 1.5uF 20VW tantalum capacitors. The 
change is suggested mainly to take advantage of the 
closer tolerance and lower leakage inherent in the 
tantalum capacitors. Excessive capacitance can cause 
loss of bass response, and excessive leakage can cause 
distortion in some circumstances. However, if the 
original capacitors are already fitted and have not 
caused either of these problems, they may be retained. 

The Main Section parts list calls for 6 only Ik 
resistors. This should read 5 only Ik resistors. 

Add to the Main Section parts list 1 only 220uF 25VW 
vertical electrolytic capacitor. 

The January parts list (p53) reads 2 only 0.47uF 
polyester capacitors. This should read 2 only 0.047uF 
polyester capacitors. 

The 4.7uF electrolytic capacitors connected to the 
eihitters of TRl and TR5 are shown with reversed 
polarity in the printed board diagram (p39). They are 
shown correctly in the circuit. 

Some amplifiers have shown a tendency to oscillate 
supersonically. This is generally indicated by a higher 
than usual audible hum and or unpleasant distortion. 
The output transistors may also become very hot. If 
this is the case, the instability may be cured by con¬ 
necting a series RC network consisting of a 15 oh- 
m » 2 W resistor and 0.47uF polyester capacitor across 
the output socket of each channel. The coihponents are 
most easily installed on a suitable length of tagstrip 
immediately above the “ambiance” potentiometer on 
the rear of the chassis. Do not install these components 
on the printed boards as they may promote instability 
in this position. 

NEW SOLID STATE PHOTOGRAPHIC TIMER (May 
1973, File No 2 PT 6): 1-lk 4W Trimpot to be added 
to parts list. On page 32 PC layout the 1C NE555 has 
been incorrectly located. The IC should be moved 
towards the bottom of the page by an amount equal to 
one pair of contacts. 


LAFAYEHE of u.sa 

1973 CATALOGUE 730 


GUIDE TO 
EVERYTHING 
IN 

ELEI^ONICS 
468 pages 

• AMATEUR RADIO • 27MHz 2-WAY 
RADIO 

• TEST EQUIPMENT • COMPONENTS 

• HI FI STEREO AMPLIFIERS, SPEAKERS, 
ETC 

THOUSANDS OF INTERESTING ITEMS are 
detailed in the 1973 catalogue of Lafayette Radio 
Electronics Corporation of U.S.A. All are 
available, some from Australian stocks — list 
included — others for shipment from the U.S.A. 
Many exclusive LAFAYETTE lines are featured. 
AAail coupon below or write. 


LAFAYETTE ELECTRONICS, 

div. of Electron Tube Distributors Pty. Ltd.# 94 
HIGH ST.# ST. KILDA# VIC.# 3182.- 
Please send me Catalogue 730. I enclose 
Chq./ P.O. for $2.50 which is refundable with my 
first order for $25. 

NAME. . 

ADDRESS. 

P./Code. . I 


UNie TRADE 
SALES PTY LTD 

2S0 Lonsdale Street, 
MELBOURNE. 663 3815 

STEREO CASSETTE DECKS - S push button 
mechanism complete with tape eject facility. 9v 
motor. Brand New. $15 ea. P/P 50c. 

CRYSTAL FILTERS 10.7MHZ 10KHZ band¬ 
width. $5 ea. P/P 30c. 

SPEAKERS. ROLA and M.S.P, 9" x 6", 8” x 
4” and 5” round 15-V.C. $5 ea. P / P 50c. 

WIDMAIER SWITCHES. Push button. 2 sets 
change over contacts. $1.50 ea. P/P 20c. 

CASSETTE TAPE HEADS mono Transistor. / 
$1.50 ea. P/P 15c. 

PIANO KEY SWITCHES 6 keys 4 sections 
with 6 change overs. $1.00. P/P 40c. 

CANNON 15 pin Chassis mount socket and 
lock on plug. $3.00 ea. P/P 30c. 

STEREO AMPLIFIERS 5 watts per channel 
comp, with broadcast and shortwave tuner- 
valve type. $50 ea. FREIGHT FORWARD. 

BATTERY EUMINATORS 120v AC Input 
6.5v D.C. output at 160MA. Two in series for 
240V. A.C. $2 ea. P/P 40c. 

RESISTORS W and 1 watt. Polypack of 100 
mixed values. $2 ea. P/P 30c. 

AU prices subject to alteration 
without notice, Wanted to buy 
transmitters, receivers etc. 



ELECTRONICS Australia, July, 1973 


123 























K ATlOH 


PHONE 51-3845 
51-7008 



m VKTORIA RD., MARRICKVIUI NSW 2204 


136 ViaORIA ROAD, AAARRiCKVILLE — 51-3845 


KAISE 


MOOtL SK-1M 



VOLT-OHM-MILLIAMMETER 

HIOH SINSITIVITY 
IM.Mt Olimt 9tr Volt 0€ 
1«.MtOlifiifptrVoltAC 
SPICinCATIONS: 

• DC volts: 0.6,3,12,60,300,600,1200. 

• AC Volfs: 6, 30, 120, 300, 1200. 

• DC Current: 12uA, 300uA, 6mA, 60mA, 600mA, 12A. 
0 AC Current: 12A. 

e Resistance: 20K ohms, 200K ohms, 2M ohms, 20M 
ohms 

e Decibels: Minus 20 to plus 17,31,43,51,63. 
e Accuracy: DC oius minus 3pc, AC plus minus 4pc 
(of full scale). 


a Overload Protected by dual silicondiodes. 
e Double-iewelled plus minus 2pc Meter, 
e Plus minus Ipc temperature-stabilised film resistors, 
e Polarity changeover switch, 
e Scale with mirror. 


Price $34.75 


Post 7Sc. Interstate $1.00. 


MUSiCOLOUR II 



Operates in conjunction with your home 
stereo or PA System. 

As per E.A. Dec. 71, Jon, 72. Complete 
kits of parts Mf .50 

Fully constructed SSf.Si 

Pack 8i post 7Sc 

P.C. BOARD ONLY 53.1$ 

SPECIFIED TRANSFORMER 

ONLY $4.35 


60 WATT 
SOLID STAtE 
GUITAR AMPLIRER 



SO watts RMS soHd-state guitar ampli¬ 
fier. PM13S 4 inputs, 2 channti with 
separate volume, bass and treble con- 
trois; speed and intensity controls for 
vibrato. Remote foot switch with plug 
and lead. Black vynex carry cabinet. Kit 
of parts $n.00. 

Fully constructed and ready for opera¬ 
tion off 340VAC 5114.00. 


15" PIONEER 

iSin Pioneer low frequency speaker, imp 
0 Ohms. Power, 30 watts RMS designed 
especially for use with bass guitar or 
electric organ. Also ideal for stereo 
woofec speaker. 

533.00 


ROLA so Warn R.M.S. 
LOUDSPEAKERS 

Model 12US0 Bass 535.00 

AAodel 12UX50 Extended Frequency 
$40.00 

P&P $1.50 


STEREO RECORD 
CHANGERS 

CM* — C141 — cut — CI,2A3 



Current models, 4 speeds, automatic or 
manual operation. 

Ceramic cartridge. Sapphire stylus. 
Standard model with I3in turntable. 

534.00 

Deluxe model with 12in turntable. 
Cueing device, ceramic cartridge, 
diamond stylus 540.00 

Deluxe model as above with an adjust¬ 
able counter balance, 2 spindles, 
calibrated stylus pressure control ad¬ 
ded 546.50 

Deluxe model as above with 12in Diecast 
Heavyweight turntable, 4-poie shielded 
motor, suitable for AAagnetic cartridge 
556.50 

The latter two record changers can be 
supplied with magnetic cartridge and 
diamond stylus at 510 extra. 


BSR 010 Transcription 


5140.00 


PERSPEX COVER 

Smoke Tinier 17»v** x 13‘V' x 4‘V' 50.00. 
P A P 60c. 

Pre Cut Mounting Platform Teak. 10*/S** 
x15*‘x3>2''511.S0.P«P75c. 


Top Quality padded 
stereo phones 




Delux model with slide volume controls 
18.20,000HZ 0 OHMS Special price offer. 
57.00. Standard model, 20-12,000HZ. 8 
OHMS, 54.70 P & P.40C. 


SONATA 

GUITAR AMPLIRERS 



2 Channels, 4 hi-imp inputs, 2 separate 
volume controls » separate bass and 
treble controls, speed and Intensity 
controls for vibrato (tremoto) with 
remote foot switch with plug A lead. 
Attractive black vinyl covered carry 
cabinet. 

I*' heavy duty speakers 

20 watts RMS 503.00 

35 watts RMS 5120.00 


M.S.P. 

8-15 OHMS 

Lbtest AMdel Speekers 
LF - mhC ^1f JO 
LF — 6WACX 6'* twm OIIJI 
4MBC TWKRTCR UM 
IlFQCi/ 30 30 seitts SIAM 


MAGNAVOX 
WIDE RANGE TWIN- 
CONE SPEAKERS 

8—16 OHMS 
30 — 16,000 Hz 
6WR MK5 12-W RMS 50.00 
8WR MK5 16-W RMS 510.75 
10WR MK5 16-W RMS 511.50 
12WR MK5 16-W RMS 512.50 

Pack and Post 65c. 


PLAYMASTER 138 
STEREO AMP. 

Complete Kit (Transistors included) 

560.00 

Wired and tested 575.00 

Oiled teak cabinet $6.50 

.Metal work only $7.65 

Front label 54.25 

PC BOARDS (30ff) 50.00 


SPECIALS 

Plessey SL — 403D 1—C Units 54.50 EA. 
Brands 5.7'' 1800 FT Mylar 53.50, 3600 ft 
7" Mylar $4.50, Cassettes BASF soft 
pack COO 51.35, Brand 5 C60 plastic pack 
90C Brand 5 C90 plastic pack 51.70 8 
OHM 3" pillow phone in plastic housing 
works with tranny or cassette. 52.50. 
Crystal lapel Mlc 52.00, Crystal contact 
Mic 53.00, Burglar alarm. Extra loud 
squarker — suit car or home. Battery 
operated. 51.75. 


Standard car aerial 
Lock down car aerial 


53.10 

54.10 


Model AD 0160 T8 1" Dome Tweeter, 
P A P 50c. 59.35 

Horntweeter 8 OHMS 20-20,000 HZ 20 
watts 58.95 P A P 50c. 

Sloping Front or Flush 
Car Speaker 5", 8 ohms, 5 watts. 
Suitable for radio cassette or cartridge. 
Also extension. 57.00 ea. 

Post 75C 


SONATA NS-160QD 



All Silicon solid-state Hi-Fi Stereo 
Amplifier. 10 watts RMS per channel. 
Each channel has separate Bass Treble 
controls, inputs for magnetic or ceramic 
cartridge, crystal mic., radio, tape — 
tape out; stereo headphones. 0 — 16 oh- 
ms. Instruction booklet, circuit supplied. 
Timber cabinet. Dimensions: 14Vy" x 8" 
X 4". 

S67.S0 Pius Freight $2.50 


GARRARD 

Stereo Changer. Model SL 65B. 3 Speed 
Auto. Aluminium turntable. Cue A pause 
control. Counterbalanced bias com¬ 
pensated. Syn-motor, with ceramic 
cartridge, diamond stylus. 508.00. PAP 
51.50. 

STEREO PLAYER 

MODEL SP 25MK 111 3 Speed. 4 pole 
motor. Aluminium turntable. Fully 
balanced A CALIBRATED P.U. arm. 
Bias comp, cue A pause control. Click 
supressor. Auto. Set down. 

Excluding cartridge 555.80. PAP 51.50. 
Also available. 

Garrard-Zero 100 5177.80. 

Garrard SL72B 597.00 

AAounting base with perspex cover 

$23.80. 

Dual 1214 588.00. 

Dual 1216 5110.00. 

Oupl 1218 5140.00. 

Mounting base A cover 529.00. 
Cartridge not included mag cartridge 
available to suit all models. Extra 510.00. 
Send S.A.E. for specs any model. 


ORGAN KEYBOARD 
61 NOTE 

Single Contact switching, with provision 
for two extra sets. 599.00 


Philips V' CRO TUBE 


TypeDG4/ 1. 


56.95 
P A P 75c 


MAGNAVOX8/30 SYSTEM 



1.6 eft complete 558.00 to. 

8.30 Speaker 516.50 ea 
3TC 53.40 ea 

Fully built cabinet $32.00 eau 
Cabinet kit 522.00 ea 

MULLARD MAGNAVOX 
BOOKSHELF SYSTEM 

6WR MK5-3TC. 8 or 16 Ohms 15V7 x 8V2 x 
8V2 complete 
531.50 ea. 

C:abinet only 513.90. 


SOLDERING IRON 

240V AC 30 watts. Lightweight 2 ^/ 201 . 
Heating time 1.8 mins. 

57.25 
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SECRETS ENTRUSTED 
TO A FEW 


ELECTRONICS. Australia, July, 1973 


STOP PRESS: 1C SUPPLIES FOR THE HOMODYNE 


Since preparing the article on the 
homodyne tuner for publication (pages 
30-35), we have learnt that the 
MC1330P integrated circuit used In the 
project is currently in very short supply in 
Australia. However efforts are being 
made by a number of firms to obtain 
supplies of this device as soon as 
possible, in order that readers can build 
up this intriguing new design. 


General Electronics Services Pty Ltd, 
of 114 Alexander Street, Crows Nest, 
NSW 2065 are arranging to obtain 
supplies later in the month, while Total 
Electronics of 69 Archer Street, Chats- 
wood NSW are also making arrange- ^ 
ments to obtain supplies. We understand 
that other trade stockists are also making 
special supply arrangements. 


.ISTENING 


from p 118 NOISE BRIDGE from p 55 


UWAIT; The Kuwait broadcasting station has been 
iported on U33kHz at 1630GMT A verification from 
le station included the latest schedule which shows 
le power on 1133kHz as only IkW. On the nearby 
lannel of 1130kHz Radio Kuwait has a service to 
30GMT when the transmitter closes down to avoid 
terference on the frequency; the program is con- 
nued on 1133kHz. 

)UTH KOREA; HLDA Cheju Island is tesUng on 
>70kHz and plans eventually to use 2S0kW on this 
equency. The transmitter is replacing the FEBC 
ations on Okinawa which recently closed down. 
:cording to Ray Crawford of Invercargill NZ, who 
ceived this advice from the station, they would 
oadcast 11 hours in Mandarin, 2 hours Japanese, IV^ 
>urs Russian and 2 to 6 hours in Korean. 

UAM: According to the New Zealand DX Times, the 
Bderal Communications Commission has received an 
>plication for a*second commercial radio station for 
uam. which is to operate on 570kHz with 5kW. The 
‘ea at present is served by KUAM on 610kHz which 
es the power of lOkW. 

[LBERT AND ELLICE ISLANDS: Radio Tarawa 
lich operates on 844kHz now uses the power of lOkW. 
ley have been often received during thw evening 
ssion around 0800GMT but their morning broadcast 
seldom reported. In a verification to Mr M. O’Con- 
r, Brisbane, Q, the Broadcasting Officer stated, *‘We 
t many reports in from USA, New Zealand and a few 
)m Australia, but I think yours is unique in that we 
ve never before had an overseas report of our morn^ 
transmissions.” Two stations operate from the 
ea VSZ-l on 844kHz lOkW and VSZ^2 580kHz 2kW. The 
>rning transmission is 1830-2000 GMT Monday to 
iday. Also week days 0630-0930; Saturdays to 1030 
d Sundays to lOOOGMT. 

AUSTRIA’S MAIL COUNT 
The Austrian Radio in Vienna has supplied us with 
tails of the mail they have received over the past few 
ars. The fibres show the interest in the broadcasts, 
rticularly in this part of the world. 

The mail received in 1965 when only one transmitter 
s in operation was 8,991 and, by 1967 with two trans- 
tters, this had increased to 17960. In 1969, still with 
0 transmitters, the mail had jumped to 36,259; in 
^1, with four transmitters, the total mail was 71,792. 
dail from Australia and New Zealand during 1971 
made up of letters for March/April 663, 
ly August 580, September / October 465 and 
vember February 770. Most mail from throughout 
world was received by the Austrian radio in the 
vember / February period with 24,074 reports, 
ich included 19,044 from Europe, 2,096 from North 
lerica, 8 from Central America, 315 from South 
lerica, 266 from Africa, 152 from the Far East, 1,423 
m Asia and ilO from Australia and New Zealand. 


EA HANDBOOKS 

The reprinting of our popular '"Basic 
Electronics" handbook has been delayed 
)y pressure of work at our printing 
orks. However we hope to have 
supplies available by the end of this 
lonth. 

Supplies of our handbook "Digital 
’lectronics" are now also exhausted. We 
ire making arrangements for a small 
eprinting of this handbook, 'but there 
|nay be a brief delay until supplies are 
again available. 


"unknown" connector will have about twice 
as large a signal as the null detector output, 
but with a little more series inductance. 

So there you have it. Despite its simplicity 
and low cost, the ANB is a very useful little 
device, and one which makes a very 
worth>^ile asset in any amateur "shack.^" 
In concluding, I would like to express 
thanks to Mr Arie Bles of Sideband Elec¬ 
tronics Engineering, the local agents for 
Omega-T Systems, for information on the 
TE-7-01 and the loan of a sample for 
evaluation. For those who are interested in 
buying an ANB, the address of SEE is PO 
Box 23, Springwood, NSW 2777. 
REFERENCES 

1. Hart, R. T., "The Antenna Noise 
Bridge", in QST, December 1967. 

2. Instruction Sheet for the Model TE-7-01 
Antenna Noise Bridge, published by 
Omega-T Systems, Inc, Texas. 

3. Nelson, D., "The RF Bridge", in 
Amateur Radio, July 1971. 

4. Williams, P., "Notes on the RF Bridge", 
in Amateur Radio, October 1971. 

5. Rowe, J., "A Fresh Look at the SWR 
Reflectometer", in Electronics 
Australia, March 1971. 

6. Rowe, J., "RF Impedance Bridge", in 

Electronics Australia, June 1971. 0 

SERVICEMAN from p 61 

and was independentty plugged into the 
mains at another oudeti 

The entire earth run on the recorder's 
printed board was blasted off without a 
trace and considerable time was spent 
rewiring this I 

Surely an expensive decision to save one 
week's viewing costs, but adding yet 
another sequel to man's wisedom in the 
field of applied servicing. 

With my regards and thanks, 

K.B. 

Here is a brief comment on one of the 
minor occupational hazards of a ser¬ 
viceman. Squatting behind TV sets, in 
poorly lit corners of loungerooms takes its 
toll in personal discomfort, such as eye 
strain, backache and our own particular 
form of housemaids knee. 

My habit is to squat on one knee, usually 
the right one. The point is, however, that 1 
only recently realised just how firmly 
ingrained the right knee habit had become. 

Because of their comfoK, in a job which 
calls for a lot of walking and standing, I 
have taken to wearing a popular type of soft 
suede shoe. Of a pair which I have been 
wearing for only three weeks, the suede on 
the right toe cap has been polished to a quite 
respectable shine. The left toe cap has 
retained its normal suede appearance. 0 


IheliMpuSiuAed 

T here are some things that can 
not be generally told— things you 
ought to know* Great truths are aan- 
gerous to some—^but factors for per¬ 
sonal power and accomplishment in 
the hands of those who understand 
them. Behind the tales of the miracles 
and mysteries of the ancients, lie cen¬ 
turies of their secret probing into na¬ 
ture's laws—their amazing discoveries 
of the hidden processes of man's mind, 
and the mastery of lifers problems. 
Once shrouded in mystery to avoid 
their destruction by mass tear and ig¬ 
norance, these facts remain a useful 
heritage for the thousands of men and 
women who privately use them in their 
homes today, 

THIS BOOK FREE 

The Rosicrucians (not a religious organiza¬ 
tion), an age-old brotherhood of learning, 
have preserved this secret wisdom in their 
archives for centuries. They notv invite you 
to share the practical helpfulness of their 
teachings. Write today for a free copy of the 
book, "The Mastery of Life." Within its 
pages may lie a new life of opportunity for 
you. Address: Scribe F.B.E. 

me ROSICRUCIANS 

(AMORC) 

P.O. BOX 66, BENTLEIGH. VIC., 3204, 
r——— SEND THIS COUPON—-—'I 
Scril^ F.B.E. | 

The ROSICRUCIANS (AMORC) j 

P.O. Box 66, Bentleigh, Vic, 3204. j 

Please send me the free book. The Mastery of j 
Lije, which explains how I may learn to use my j 
faculties and powers of mind. I 

Name. i 

Address. I 

City. I 




























MARKETPLACE 1 


FOR SALE 


BACK issues Electronics Australia stocked, 50c each, 
prompt service, post free. T. Weir, 56 O'Connor 
Street, Haberfield, NSW 2045. Phone Sydney 798 7569. 
Wanted to buy copies also. 


CRYSTALS for CB 27, 240 and 26-785MHZ, 'Ain pin, 
miniature, $6 pair, post free. Shalley, 127 York 
Street, Sydney. 


WE SELL construction plans. TELEVISION: 3 D 
converter, $25 camera, Kinescoping recorder, VTR, 
COLOUR CONVERTOR, HOBBYIST: Electron 
microscope, 96-hour music system, voice type 
writer, Morse code to typewriter, Morse code to 
typewriter copier, transistorised teletype. 
TELEPHONE: Answering machine pushbutton 
dialler, phonevision, auto-dialler, telephone extension 
in your automobile, legal connector. SECURITY: 
Microphone jammer, voice scrambler, mIcrodot 
photography. Plans $5.00, air shipped from our USA 
research labs. COURSES: Telephone engineering 
$39.50, security electronics $27.50, investigative 
electronics $22.50. Super hobby catalogue air mailed 
$1,00, Payment accepted in dollars (Australian, New 
Zealand or US). Don Britton Enterprises, Suite 28, 
280 Pitt Street, Sydney, Australia. 


VALVES New 1T4, 1S5, 1R5, 3A4. $1.50 posted. West- 
cliffe, Box 81, PO Doubleview, WA 6018. 


pH ELECTROMETER & millivolt meter with spares & 
manual. $20 plus freight; absolute bargain. Collier, 
84 Orange Parade, Wyoming, Gosford 2251. 


DENCO Plug-in coils valve or transistor types $2.00 
each (specify type, range, colour). Polyester 
Capacitors .39 •— 38c, .33 -- 32c, .22 — 21c, 15 —19c, 
.01 — 10c, .0022 — 10c. Molex Soldercon 1C mounting 
pins $1.50 per 100. Hobipak, Box 224, Carlton South, 
3053. 


UNTESTED components: 'A watt Zeners, Germ PNP 
and Sil PNP. Trans all 15 for $1. SURTRAN, BOX 
317, GPO, SYDNEY 2001. 


HI-FI Stereo system 1 month old $250. New ARSC 
professional test equipment panel kit */2 built tor 
radio and TV servicing cost $ll5 sell $60. RMB 817 
Mayrung Road, Deniliquin, NSW. 


PLAYMASTER 130 Stereo Headphone Amplifier and 
Goldring GRIOO Headphones, perfect condition, fully 
tested, $55.00 ONO Melbourne 46 3398 A.H. 


COMMUNICATIONS Received, AWA CR 6 A, 2-30 MH- 
Z, Valve, Xtal Lock, SSB-AM, Cal, Etc. Highest 
Quality, $725, Phone 639 8163. 


COMMUNICATIONS Receiver Trio 9R-59. $110. 
Burman, 140 Badimara Street, Waramanga, ACT 
2611. Phone Canberra 88-2103. 


ANCIENT and Modern Valves Specialists. Wholesale 
and mail order. Wiseman Electric Company Ltd., 
PO Box 2020, Wellington, New Zealand. 


COLLINS KWM2 with 240 vOlt 516F2 power supply plus 
complimentary Collins linear amplifier. Little used 
— immaculate condition. Rare opportunity. Roth 
Jones, 1 Albert Road, Melbourne 3004. 


HUGE CLEARANCE SALE!!! Yes, we are selling off 
ail these lines at MAD prices so HURRY and stock up 
now. 

This month's specials: — Polyester Capacitors 
.47 / 200 v — 20 for 50c, Ceramic Disc .001 / 50v, 
.0027/ 500v — 20 for 30c. SEMICONDUCTORS: 
BC108 — 10 for $2.90, EM402 — 10 for $1.85, 2N3055 — 
$1.60 ea. or 2 for $3, 2N1305 — 80c, 1N662, 1N3666 — 
15c ea., SE1001 — 10 for $2. ZENER DIODES (ITT) 
ZG Series (400mw) 1 , 2.7,4.7, 6.2,10, 15, 18, 27 volts — 
40c ea. or 10 for $3.80; ZM Series (l.lw) 3.9, 4.7, 5.6, 
6 . 8 , 12, 15, 18,27,39, 56 volts — 75c ea. or 10 for $7/ ZL 
series (lOw) 3.9, 6 , 6 . 8 , 7, 8 , 8.2, 18, 27, 39, 180 volts — 
$1.40 ea. TANTALUM CAPACITORS, Top Quality, 
miniature type; 5, 7, 30, 40uf (3v), 4, 6 uf ( 6 v), 4.5uf 
(lOv), 1.5uf (15v) — all only 20c ea. or 10 for $1.80. 
POLYESTER CAPACITORS Top Brand (lO^To Tol.) 
160v; .001, .012, .015, .018, .033, .039, .056, .068, .082 — 
10 for 40c; .12, .15, .18, .22 — 10 for 60c; .27, .39, .47, 
.56, . 68 , .82 — 10 for 90c (Note: These prices for this 
month only). ELECTROLYTICS: 10uf/50v, 
47uf ' lOv — 10 for 50c; 100uf/12v — 10 for $1; 
470uf/25v — 10 for $1.90. POTENTIOMETERS: 
Single Pots Ik w/w — 10 for $3.50, 500 ohms/ D 
(Miniature) —10 for $2.50, Switch Pot 50k / c — 10 for 
$3, Stereo Pots 5k / c — 10 for $5. Trimpots, 
miniature P.C. type ( 10 mm) 500, Ik, 2k, 5k, 10k, 25k, 
50k, 100k, 250k, 500k, IM, 2M — lO for $1.60. 
CERAMIC DISC CAPACITORS: 1.8, 2.2, 10, 

22pf/ 500v, .001uf/500v, 18pf/ lOOv, .015/25v — 20 
for 50c. 68pf/3kv — 20 for 60c. RESISTORS: 
Precision 10 ohm, )% 'Aw — lOq ea,; Mixed bag of 
top quality 5 %. 10% Iw & '/aw, ideal for V.H.F. or 
servicing, 100 for $1 (Great value). SPEAKERS: 6" 
Round 15 ohm V.C. — $4.50 ea. (P.P. 50c). Rotary 
Switch (2 Pol. 3 Pos.) — 50c. Bank of 4 push button 
switches. Push on / off — 50c. Tag Strips 10 lug — 10 
for 60c, 4 lug — 10 for 20c. Trimmers (12-120pf) — 10 
for $1, Copper Clad Board 6 " x 6 " — 10 for $3. 
HURRY, STOCKS WON'T LAST. Post Pack 20c or 
extra for heavy parcels. MICRONICS, PO Box 1/5, 
Randwick. NSW 2031. 


TAYLOR Valve Tester Model 45D. Mch. Con. As new. 
Little work — $200. R. O. Molkentin, Gilgandra 2827. 


COLLINS Receiver 75A4 immaculate condition. Rare 
opportunity. Roth Jones, 1 Albert Road, Melbourne 
3004. 


RECORDING Tape 5 x 1200 $2.12. 7 x 2400 $3.00. 
Cassettes C60 from 65c, LN 95c. All brands and sizes. 
Lists free —quantity reductions 10 or more 10%. All 
amplifiers, recorders, Hi-Fi and accessories mostly 
wholesale prices. AIMO, Box 15, Footscray, Vic. 
68 4436. 


DELTAHETMKI XTAL BFO, MECH filter. Excellent 
performer $170. SYDNEY. 48 4858. 


WHOLESALE and MAIL ORDER: FET, transistors, 
diodes, rectifiers, capacitors, TR radio parts, TR 
radio kits etc fast delivery guaranteed. Write for free 
catalogues to: Radio Electronic instrument Co, 
Chesterfield Mansion, 8 th FI, Flat C, Kingston 
Street, Causeway Bay, Hong Kong. 


TO clear Germ Trans PNP TO 1 15 for $1.00. SUN- 
TRAN, BOX 317, GPO, SYDNEY, NSW 2001. 


COLLINS-S-LINE. 7551 / Blanker, 32S1, VHF 62S1 
Local P.S., Manuals; Also GONSET 6 M, SSB 
Sidewinder; 198 Park Rd., Brisbane. 4105 (Ph. 
48 3145). 


SERVICE 

CONVOY INTERNATIONAL 
OFFERS SERVICE ON ALL 
HI-FI EQUIPMENT AT 
SYDNEY'S LOWEST PRICES 
P/tff PARKING 

Special tape recorder adjustment, our 
technicians can adjust your tape recorder so 
that it gives super performance on the brand of 
tape you use. You will be amazed at the im¬ 
provement in performance for such a small 
charge. 

PTY/LTD 

CNR. PLUNKETT €r MACLEAN STS, 
WOOLLOOMOOLOO - 357 2444 OPEN 
THURS NIGHTS h SATURDAY. 


Coiwiou 


"OXFORD" 

RADIO CHASSIS 

INSTRUMENT CASES 

ENGRAVED & PRINTED PANELS 

"MINI BOXES” (Aluminium) 

Speaker Cases 

Rack & Panels (To Order) 

Stainless Steel Work (To Order) 
Wardrope and Carroll 
Fa b rica t/ons Pty. L td. 
Box330 Caringbah2229 
Phone 525 5222. 


DISPLAY ADVERTS in MARKETPLACE are 
sold by the centimetre from a minimum of 
3 cms. to a maximum of 12 cms. Rate $5 
per cm per insertion, subject to continuity 
discounts. 

CLASSIFIED RATES $1.00 per line per 
insertion payable in advance. Minimum 
two lines. A convenient form is provided in 
Bach issue. 

CLOSING DATE is five weeks prior to the 
3n-$ale date. Issues are on-sale the first 
Monday of each month. 

ADDRESS all classified orders, copy, 
enquiries, etc. to: The Advertising 
Manager, ELECTRONICS Australia, Box 
162 Beaconsfleld, 2015. 


SUPER BARGAIN PACKS FROM MICRONICS — 

CARBON RESISTORS: Top brand 5% to 10% '/aw and 
1 w. No rubbish. Mixed values —100 for Sl.oib. 

POLYESTER CAPACITORS: Top quality (definitely 
no junk) all 10%, tol. 160 to 400v, wide range of values 
— 100 for $3.50 (P.P. 50c). 

CERAMIC CAPACITORS: All modern disc type — 50 
for $ 1 . 00 . 

•POTENTIOMETERS: including stereo pots, switch 
pots, standard pots and tab pots — 10 for $2.50 (P.P. 
50c). 

ELECTROLYTICS; Top quality, current low voltage 
types at 25 for $2.00 (unbelievable value). 

TAG STRIPS (10 pin) — 20 for $1.50. 

SEMICONDUCTORS: BZY88/6V2 — 10 for $3.50, 
SElOOl — 10 for $2.50. 

Trimmers (12-120 pf) —10 for $1.20. Copper Clad Board 
6 " X 6 ", single sided — 10 for $3.00 (P.P. 50c). Ferric 
Chloride Etchant (Solid) 1(K) grm bag — 40c. Add 20c 
Post & Pack or extra for heavy parcels. 
MICRONICS, PO Box 175, Randwick, NSW 2031. 


READERS SERVICE 


TAPE to disc service. Take advantage of W and G 
Records professional experience when next needing 
a tape to disc service. W and G Record Processing 
Co, 185 A'Beckett St, Melbourne, Tel: 329 7255. 


REPAIRS to receivers, transmitters, construction 
testing, TV alignment, xtal conv, specialised elec¬ 
tronic equip. Eccleston Electronics, 146a Cotham 
Road, Kew, Vic. Phone, Melbourne 80 3777. 



Do not start to build yourself an 
organ without first finding out about 
the superb SCHOBER (USA) 
assemble-it yourself kits. Inquiries to 
Schober Organs (Aust), 124 Living¬ 
stone Ave., Pymble, NSW, 2073, 
(Mail only please.) 



TIME CLOCKS 

240v. 50 cs 15A C'tacts 


Sangamo 


Horstmann 


Used Tested 

$10.00 

each. 


and G'teed 

Pack & Post 70c 
WA $1.00 


CLOCK DISPOSAL CO. 


PO BOX 147 
LINDFIELD, NSW, 2070. 
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MULTIMETER electrical electronic instrument 
repairs, all makes. Specialising in Japanese types. 
Fast service, all work guaranteed. WESTERN 
METER & INSTRUMENT SERVICE, 31 Hazel 
Street, Girraween, NSW. 2145. Phone (Sydney) 
631 2092. 


CASSETTE LIBRARY. Reel to reel tapes, discounts, 
magazine Tapespondence. Australian Tape 
Recording Society, Box 130, PO Hornsby, NSW 2077. 


UNIQUE Service for trade. Guaranteed repairs S5 flat 
labour charge. Tape Cassette recorders. Am¬ 
plifiers, Transistors, Turntables. Bexley Elec¬ 
tronics, 294 Forest Road, Bexley, NSW. Tel: 59 4422. 


AUSTRALIAN Radio DX Club — Covering overseas 
and long-distance radio reception, including short¬ 
wave and medlumwave. Monthly bulletin for all 
members. For full details, write enclosing 12c stamp 
toAROXC, PO Box 227, Box Hill, Victoria 3128. 


POSITIONS VACANT 


AMV4 ALBURY WODONGA. 
Experienced Technician 
Experienced Co-ordinator 

FOR AMV studios going colour March 1975. Australia's 
chosen growth centre. Apply with all particulars to; 
VACANCY, PO Box 444, Lavington, NSW 2641, or 
phone Albury 25 1444 Reverse charges Kidd AMV. 


PART time student interested in miniature solid state 
electronics. Contact Mr. Wilson, P.O. Box 78, Bur- 
wood, N.S.W. 2134. Phone 74 2733. 


WANTED 


ENTHUSIAST requires early radio valves prfor to 1928 
(A4()9 to 442; B405 to 443; PM3 to 256; S625i 112, 120, 
171, 199, 201A, early Weco, Marconi, etc). Will pay to 
$4 each depending on condition. Also wanting early 
sets, parts, speakers & books. Write or send to M. 
O'Brien, Edgar Road, San Remo. 3925. Phone 107. 


HI FI ANNUAL 

Still available from our office or box 
157, Beaconsfield, 2015. 

$2.30. 


SERVICE 

BILL TURNBULL offers you 
service on Hi Fidelity equipment 
tape Recorders, Communication 
Receivers and Electronic Test 
Equipment 

All work guaranteed 

BILL TURNBULL 

llELLALONGROAD. 
CREMORNE, N5.W. 90 4825 


PROTECTOR 


Al. AMM SYSTf MS 
SAKS StRVKK INSTAK AVION 



SHOWROOMS 
119 PittwiJter Rd . Manly, 


10 Cnnian St . Hurlstone F^ark 
Phonos 977 6433 or 55 7151 

Ar;[KU SS Al l MAIL II) 

R C PROTFCTOR ALARM SYSTE MS 
f^ox7:>6PO Brookvalo. 

N S W ?100 




TUDOR RADIO 


103 ENMORE ROAD, ENMORE, NSW 2042. 
PHONE 51 1011 NEW POSTAGE RATES PLEASE ADD EXTRA 


BSR 4 Speed Gramo 
Motor and Pick Up 
$9.75 


Tuning Condensers 

50 cents 


Car Radio Push 
Button Tuner 
Complete $4.50 


Siemens Super quality 

4MFD Cross Over Network Condensers 

60 cents 


Tuning and Balance 
Indicator Meters $1.50 


TRANSISTOR RADIO 
KIT 

NEW 1973 

2 silicon transistors easy to build 
all parts supplied including PC 
board and full instructions 



$6.26 + 216 type battery 
PP66C. 


NEW MODEL 

m 

7 TRANSISTOR RADIO KIT 

Silicon transistors, complete with 
instruction book, carrying case 
and earphones. 

Special price $9.76 

Wired $11.76 

Post and pack, 76c 



VHP CONVERTER 
TUNER 

110-136 MHz 
couples to 
broadcast 
receiver 
$16 

P.P.,66c 


ALPHA 6 BAND 

BC Marine. S.W. Aircraft V-HF 

'If 



FM 15TR 
portable 

$109.00. 
P.P. $1.60. 



INTEGRATED 


7475 

Latch 

1.90 


CIRCUITS 


7476 

JK Flip Flop 

1.85 

7400 

Nand Gate 

88c 

7490 

Counter 

1.85 

7401 

21 p Nand Gate 


7493 

Counter 

2.75 

7402 

Nor Gate 

88c 

74121 

Monostabie 

1.50 

7403 

Nand Gate 

88c 

UA 

709 

1.00 

7404 

Hex Inverter 

88c 

UA 

739 

4.30 

7408 

And Gate 

88c 

LM 

300 

6.75 

7410 

Nand Gate 

88c 

LM 

301A 

1.90 

7412 

31P Nand 

1.35 

LM 

308 

10.75 

7413 

Schmedt Trip 

1.40 

LM 

309k 

4.60 

7420 

Nand Gate 

88c 

LM 

373 

5.90 

7430 

Nand Gate 

88c 

LM 

380 

3.26 

7440 

41P Gate 

88c 

LM 

741 

1.60 

7441 

BCD 

2.33 

PA 

246 

6.95 

7442 

BCD 

2.20 

taa 

300 

3.66 

7460 

Expander 

90c 

ITTTA5B 

6.60 

7473 

Flip Flop 

1.70 

itttaiob 

7.50 



SMALLEST RADIO KIT 
IN AUSTRALIA 

1 HIn X 1% X 15/16ln. Uses 2 
Silicon Transistors and High 
Impedarice Magnetic Earphone. 
5-stage Reflex. Circuit and Ferrite 
Aerial. 

Complete Kit with Instructions 
$6.76. 35c Pack-Post. 

Batteries required: 2 Mercury 
Cells Type RM675. 


STEREO HEADPHONE SPECIAL 
$4.60 

P. DP.50c 

BRAND NAME~ 
8 Ohm 

Res.20-18KHz 


Q_ 




WILLIS TRADING CO. 


\ 


15 MURRAY ST. 
PERTH, WA- 
21 7609 

L MAILORDER Ak^l^lV 
^ BoxX2217 ^ 


KIT 


^S.E.W. 

M.D. 
METAL 

Y detector 

Complete kit — 5 transistors, pc 
board, speaker and instructions. 
Lots of fun — will detect buried 
metal, coins, etc. $29.50. 

Pack-post $1.60 
ALSO NEW ECONOMY 
MODEL $7.96 -f- post. Used in 
conjunction with your trans 
radio. 


PERTH ELECTRONiC PARTS CENTRE 
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Reader Information Service 

Here is a convenient and easy way for you to get additional information 
about products or services advertised in this issue. Just fill out the coupon 
stating the information you require, cut out the coupon and post to: 

Reader Information Service, ELECTRONICS AUSTRALIA, 

Box 157, Beaconsfield 2015. 

Note: Please fist only one advertiser and one product on each coupon. 


Post to: ELECTRONICS AUSTRALIA. 
Box 157, Beaconsfield 2015 


Advertiser 
Product 
Your Name 
Address 


Page 


Position & Company 


Postcode 


5/73 


Post to: ELECTRONICS AUSTRALIA. 
Box 157, Beaconsfield 2015 


j Advertiser 

I Product 

j Your Name 

I Address 
I 

.1 . 

! Position & Company 


Page 


Postcode 


5/ 73 


CLASSIFIED ADVERTISERS 


To the Advertising Manager, ELECTRONICS Australia, Box 162, Beaconsfield 
2015 

t Rease insert the following advertisement in the issue 

• Tick the classification required 

□ FOR SALE □ WANTED □ READER SERVICE □ POSITIONS 


Please write in block letters with ink or ball-point pen. Number of insertions 

Signed; 

Residential Address 


. State. 

e I enclose P. Note Cheque for $ being full payment for lines at $1.00 per line. 

(minimum 2 lines) 
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Ace Radio 

Akai Australia F-»ty Ltd 

.Amalgamated Wireless Valve Co Pty Ltd 

Ampiion (A'sia) Pty Ltd 

Australian General Electric Pty Ltd 

Australian Musical Industries Pty Ltd 

Bleakley Gray Corporation 

Bright Star Crystals Ply Ltd 

British Tobacco 

British Merchandising 

Peter G. Broughton 

John Carr Pty Ltd 

Cema Distributors 

Maurice Chapman Pty Ltd 

Classic Radio Service 

Computer Handbooks 

Control Data 

Convoy international Pty Ltd 

Deitch Bros 

EA Binders 

ED& E (Sales) Pty Ltd 

EdgeElectrix 

Electron Tube Distributors 

Richard Foot (Aust) Pty Ltd 

General Accessories Ltd 

General Electronic Services 

Goldring Eng. (A'sia) Pty Ltd 

Hagemeyer (Aust) 

Ham Radio Suppliers 

Hewlett Packard Aust Pty Ltd 

Hi Fi Annual 

Instrol Hi Fi Centre 

International Correspondence Schools 

Interdyn 

IRH Components Pty Ltd 

Jacoby Kempthorne Pty ctd 
Jacoby Mitchell & Co Pty Ltd 
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Sanwa 

Sato Parts Co Ltd 
Schober Organ (Australia) 

Scientific Electronics Pty Ltd 

Peter Shalley Electronics Pty Ltd 

Dick Smith Electronics Pty Ltd 

Stotts Tech. Correspondence College 

Stotts Magna Sighter 

Technical Book & Magazine Co Pty Ltd 

Tecnico Electronics 

Tiger Electronics 

Tudor Radio 

Bill Turnbull 

T&M 

Union Carbide Australia Ltd 
United Trade Sales Pty Ltd 
Walkabout 
Wardrope & Carroll 
Warburton FrankI Pty Ltd 
Weston Electronics Pty Ltd 
Willis Trading Co 

Wireless Institute of Australia (NSW) 
Wonder Wool Pty Ltd 
Yunker Electronics 
Zephyr Products Pty Ltd 
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If you’d like to know more 

write to us for the TEAC Catalogue, 

price list and franchised dealer list. 

Sole Australian Distributors: 

Australian Musical Industries Pty. Ltd., 

155 Gladstone Street, South Melbourne. Vic. 3205, 
Phone: 69 5888 Telex: AA 33037 
619 Pacific Highway, St. Leonards. N.S.W. 2065. 
Phone: 439 5752 


The sound of perfection 




0 ^ 



1 588 ; 

• * ^ 



in Distributors: New Zealand; Direct Imports (N.Z) Ltd., 590W Southampton St., Hastings. Phone: 89-184. Fiji: D. Jeevan & Sons, 87 Gumming St. 
LO. Box 148), Suva. Phone: 22710. New Guinea, Paul Mow & Co., Box 449, Lae. Phone: 2953. 



















Whythou^itful 
peopk are smoking 

Hallniaik 





Hallmark Dual Filter 
W)rtli thinking about 


Hallmark aren’t like 
conventional cigarettes. 

It’s the filter system 
that makes them different. 
There are two filters; 
one for smoothness, 
the other for mildness. 

So the smoke is 
more refined. But the 
good tobacco flavour 
still comes through. 

Give some thought to 
Hallmark. They’re worth 
thinking about. 


WH1015 E.A.F.P. 
















